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VI PREFACE. 

necessarily empirical, could only be supplied by the pro- 
gress of natural science in the present century. It is 
therefore obvious that these views, in their present clear- 
ness and consistency, are essentially a trophy of modem 
times and closely connected with the new and gigantic 
achievements of empirical science. Indeed, scholastic 
philosophy, ever riding the high, though from day to day 
more and more emaciated horse, lays the flattering unction 
to its soul that these views have long been disposed of, and 
would fain consign them to the limbo of oblivion, with 
which object it has labelled them'' Materialism," "Sen- 
sationalism, "_ ' * Detennjnisni, ' * and^sb" on^; nay, the 
gentlemen of that school go so far, in their assumed 
supercilious superiority, as to talk of having given them 
" the historical quietus." But they themselves are going 
down day by day Jn the public ^^timation, and losing 
ground in their speculative liollowness before the rapid 
rise of the empirical sciences, which are making it daily 
more evident that both the macrocosmic and microcosmic 
worlds obey at every stage of their genesis, existence and 
Wsubsidence, the mechaniccU laws which lie in the very nature 
^jfyjf things. (Starting from the recognition of the indis- 
soUuble relation that exists between force and matter as an 
indestructible basis, the view of nature resting upon em- 
pirical philosophy must result in definitely relegating every 
form of supematuralism or idealism from what may be 
called the hermeneutics of natural facts, and in looking upon 
these facts as wholly independent of the influence of any 
external power dissociated from matter. There seems to 
us to be no doubt about the ultimate victory of this real- 
istic philosophy over its antagonists. The .strength of its 
proofelies xn fac ts, and not in untelligible and meaningless 
plirasesTTFor in the long run there is no contending against 
facts ; it is useless to ''kick against the pricks." It need 
scarcely be said that our exposition has no connection with 
the idle fancies of the older school of natural philosophy. 
These curious attempts at constructing nature by thought 
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instead of by observation^ have so completely £auled and 
liave brougtit tbeir advocates into such public discredit, 
that the very name of ** philosopher of nature" is all but 
generally used at this day as the reverse of a flattering 
epithet It is obvious that this reproach can only be 
levelled at a certain tendency or school, and not at natural 
philosophy in itself; and there is now an almost general 
consensus of opinions that natural science must be the basis 
of every philosophy that lays claim to exactitude. ''^latutfi^ 
and experience " j stihewatchword of the age]) The failun 
of previous attempts of natural philosophers serves as th< 
clearest proof of the fact that the universe is not the reali- 
zation of a uniform creative thought, but a complex o\ 
things and iacts, which we must take for what it is, and not} 
for what we may be pleased to fancy it. * * We must ac- 
cept things as they really are," says Virchow, **not as we 
choose to imagine them." We shall seek to present our 
views in a generally intelligible form and to base them on 
known or easily comprehensible iacts, and in doing so 
shall avoid all those philosophical technicalities the use or 
rather abuse of whidi has justly brought all theoretical, 
and especially German, philosophy into discredit in the 
eyes both of the learned and unlearned. // is part of the 
very nature of philosophy to be intellectually the joint, 
property of all. Philosophical disquisitions which cannot \ c 

be understood by every educated man, are not, in our ! ^/v^^jiv^ 
opinion, worth the printer's ink that is spent on them. » v ^^ 
What is thought clearly, can be expressed clearly and j 
without circumlocution.* The philosophical mist which 
enshrouds the writings of learned men, seems rather in- 
tended to hide than to reveal thoughts. The days of 
learned tall-talk, of philosophical charlatanism, and of 
" intellectual legerdemain," as Cotta strikingly expresses 

^*'Men who belong neither to the highest nor to the lowest intellectual 
spheres/* admirably says the fomons English physicist Tjmdall, " often infer 
want of depth ftom perfect clearness. They find comfort and support in ab- 
stract and learned phraseology." 
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it, are over by this time, or ought to be. May our 
German philosophy come to recognize that words are not 
deeds, and that, those who wish to be understood ought 
to speak an intelligible language. 

We shall meet with no lack of opponents, and of the 
bitterest, too. But we shall take no notice of any but 
those who meet us on the ground of facts and of em- 
piricism. Let the speculative gentry go on fighting one 
another from standpoints that are their own creation, 
but let them not run away with the strange notion that 
they possess the monopoly of philosophic truth. *' Spec- 
ulation," says Ludwig Feuerbach, '*is philosophy in- 
toxicated. When philosophy shall have become sober 
again, it will be to the mind what pure spring-water 
is to the body." 
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CoBq>r«lieiisive works, if not simply collated from the works of others, b«t 
having grown ont of independent efforts, are at this day. as they were hereto- 
fore, made to snfler from the fact that the shadow they necessarily cast is seen 
more clearly than their bright side. They labor under this additional draw- 
back that, in order to accomplish their ends, they have to contend against 
perennial errors and prc;jndices which are not only firmly rooted in the minds 
of men, but command perfect strongholds in the shape of textbooks and Uni- 
versity chairs. How readily soever the younger generation may at any time 
have &llen in with the new teachings, the old school would still remain in 
existence by the side of the new and would not give way, until all its repre- 
sentatives and advocates had gone the way of the flesh.— Raobmhausbn. 

EIGHT and twenty years have passed away since the 
first edition of this book appeared. Many things 
have changed since then, both in the intellectual and 
the material worlds. A great political exhaustion has come in 
the wake of a great political impetus ; a general reaction of 
relaxation, recalcitrance and retrogression has followed a 
period of intellectual and material progression. This has 
produced some deleterious influence on the intellectual cur- 
rent originally induced by this book, and it seems as 
diough the distance that separates us from the goal were 
now greater than ever. But who can tell how near the 
rising wave may be at hand, which shall once more carry 
OS all onward ? The ocean of mankind moves according 
to the same laws as the sea that covers the greater part of 
the earth's surface. It is in the innermost nature of both 
to ebb and to flow. 

In science also so many things have changed during 
these eight and twenty years, that it appeared imperative 
to re-write this book which has had so many readers, and 
has passed through seventeen German and twenty-two 
foreign editions. The author has spared no labor in 
bringing this last edition, as far as it is possible, up to the 
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scientific mark of the present age, and inserting new 
chapters with a view to connect the various orders of ideas 
represented in the individual sections with one another. 
When the book was first written, the empirical materiab 
were not sufficient to form between them a body with 
clearly marked outlines, and the author was therefore 
under the necessity of confining himself to publishing them 
under the unassuming title oi Empirical Studies an Natural 
Philosopl^. Since then, the progress of science has been 
such that these empirical materials have so accumulated as 
to make it appear permissible to ventiwe upon a bolder 
course, and endeavor to build up a more closely connected 
and more coherent iabric as a system of the natural order 
of the universe and as a more homogeneous theory of the 
world. Hence the change of the title of Studies into the 
more assuming and more promising epigraph of Principles 
of the Natural Order of the Universe, No doubt, the op- 
ponents will have a great many faults to find with this tide ; 
they will urge that the empirical materials are not nearly 
sufficient for such an object, and that the gaps still existing 
in our knowledge are far too great and too numerous to be 
bridged over in such a manner by theoretical constructions. 
In their eyes, the whole mass of facts which militate in 
favor of a natural order of the universe, is of no value what- 
ever, because in some, nay in many, points absolute or 
relative obscurity still prevails. In this, as Du Prel very 
pointedly remarks, they resemble a chess-player whose 
king has only a few pawns left to cover him, but who 
will not own himself beaten despite the superiority of the 
men arrayed against him. [B^ut in the eyes of all truly 
competent men the game has long been lost, and the 
question whether the universe, as we see it, is the result of 
regularly working forces, having a causal connection with 
each other and therefore capable of being understood by 
human reason, or whether it is the work of an automatic, 
incomprehensible being that admits of no recognition by 
Ithe reason of man, has long since been decided in favor 
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(rf* the former alternative. Every item of human knowl- 
edge, every page of practical experience, every conquest ^ 
of science, gives but this one answer and makes the old 
theistic theory of the universe, which originated in the days i 
when mankind was still in its first childhood, appear as a' 
mere fable, engendered by the reverie of past ag^ There- 
fore, the author cannot in fairness be taxed with pre- 
sumption, ifhe considers himself justified, after twenty-eight 
years of experiment and evolution, in raising his modest 
Studies to the rank of a system of the natural order of the 
Universe, based upon scientific principles, j^or will it be ' 
deemed unwarrantable arrogance or self-laudation on his \ 
part if he ventures to point out that the advances and con- 
quests made by science in the course of these twenty-eight 
years have in no one point controverted the theories put 
forward in the first edition, but have, on the contrary, 
confirmed^ them in^jvariQ.us_ directions'ind_injthe most 
astonishmg^manner. This has especially been done in the 
department of natural philosophy by the wonderful dis- 
covery of spectral analysis and the universal recognition of 
the law of the conservation of energy and the transmutation 
of forces ; in the department of astronomy by the fiirther 
discoveries on the condition and movements of distant 
heavenly bodies and the universality of natural laws ; in 
that of geology by the corroboration of Lyell's theory of 
stability ; in anthropology by the demonstration of the de- 
scent of man from animals and of the antiquity of the ^ 
human race on earth ; in the department of biology by the J>/ 
powerful influence of Darwin 's &mous theory of evolutioiA 
and by the facts that go to show the genesis of the lowest 
primal organisms, as well as by the entire abandonment of 
the baneful theory of design ; in that of anatomy by the , 
discovery of the cell as the fundamental form of the or- 
ganic world, and by its being clearly proved that the brains i 
of men and of animals are not fundamentally distinct from 
one another ; in that of ph)rsiology by those investigations 
on the localization of the functions of the brain which form 
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a landmark in the history of science at large, and by the 
total rejection of the theory of vital force ; in the depart- 
ment of chemistry by the gigantic strides made by chemical 
s)mthesis ; in that of psychology by the searches made 
into the psychical and intellectusil life of animals, and by 
the abandonment of the theory of instinct, induced by a 
clearer understanding on the laws of heredity. All these 
discoveries had either not been made, or were still in an 
/embryonic state, when the author first put pen to paper in 
V the year 1855 ; and yet this imperfect state of our knowl- 
edge did not prevent him, impelled, as he felt, by the want 
of philosophical unity, fi-om getting at views which have 
received such a thorough confirmation and have been so 
fiiUy complemented by the progress of science within a com- 
paratively brief space of time. On this account the author 
has felt justified in reinstating, either wholly or in part, 
various expressions and utterances contained in the first 
edition of this book, which appearing to him to go to 
rather an undue length, he had, under the pressure of the 
general and passionate opposition, expunged fi'om the sub- 
sequent editions. For instance, in the chapter on Free 
Will contained in the first edition, there were certain re- 
marks — afterwards omitted — which dealt with the moral 
consequences of his views on natural philosophy. These 
remarks have been restored and amplified in this edijtion in 
a special chapter on Morality. The author has felt him- 
self all the more bound to do this, since one of the ob- 
jections most fi'equently urged against hb views, is that he 
was destroying the old faith and putting no new one in its 
place. No doubt, the belief in the existence of a natural 
order in the universe is at least as good as, and in reality 
far better than, a belief in the existence of an order of 
things antagonistic to nature, as has already been proved 
to demonstration by D. Strauss, in his famous book on 
The Old Faith and the New, fVet the author thought 
it right not to omit to supply facte which prove so very 
clearly that morality is compatible with a natural order of 
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things, and to show to those who accept the new faith that, 
in doing so, they lose nothing in moral value either in 
their own eyes or in those of Society at large, but that on 
the contrary they have only to gain by it. The reader 
must judge for himself whether or not the author has suc- 
ceeded in furnishing this demonstration. 

The author has held that the prefaces to the editions 
published subsequent to the first, might be omitted with- 
out any detriment to the book. They have for the most 
part lost their former special interest, since the combats 
waged around the book have now exhausted their fury, and 
are not likely to rise again as before. In fact, the author 
b now so situated as to stand no longer in need of such 
commentaries, having in the meanwhile published a large 
number of additional writings, which further develop and 
complete the views laid down in Force and Matter in all 
essential points. . . . 

The author does not intend to enter on further polemics 
and controversies with his opponents, in the way he used 
to do ; for the fact of his enemies being so very numerous, 
he derives comfort and consolation fi-om the old German 
saying, "He who has many enemies, is much honored." 
Well does he know that, like all men, he is liable to error, 
but that, as Lessing says, — " The value of a man does not 
depend on the truth he possesses or believes he possesses, 
but on the sincere labor he has bestowed upon getting at 
the truth ; for it is not the possession of, but the search 
for truth, that increases his strength and thereby makes him 
more perfect' ' This sincere labor undertaken with the ob- 
ject of getting at the truth, or an ardent love of truth, 
simplicity and candor, could alone induce the author to 
issue this book, in which he has placed himself in such a 
keen and to him most distasteful opposition to the ruling 
ideas and authorities of his own time. It is not the present 
age, but a remote future which he himself will never live to 
see, that can and will do justice to his intentions. Looking 
at things in this light, he thinks he may bid farewell to the 
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host of those who have been his opponents, by quoting the 
following brief verses : — 

Wer richtet zwischen mir imd Euch f — 
Nicht ein Geschlecht, dess schwache Art, 
An alien Vonirtheilen reich, 
Von Eurer Hand erzogen ward ! 

Doch Einstens, wenn mit jahem Fall 
Zusammenbricht der Lflge Reich, 
Dann spricht die Zeit zum Zweitenmal 
Das rechte Urtheil mir und Euch 1 

(Who shall judge between you and me ? Not a race of 
feeble type, rich in prejudices, and trained by your hand ! 
But some day, when the realm of lies shall have come down 
with a sudden crash, then shall time deliver an equitable 
judgment upon you and me !) 

As r^^ds the verses that are scattered here and there 
through the book, they were mostly contained in the earlier 
editions, but had subsequently been struck out for want of 
space. The prefaces having now disappeared, there was 
no further reason for omitting them, and they have there- 
fore been reinstated. In those cases in which the name of 
the poet is not given, they are the author's own pro- 
ductions. 

Finally, it may be noted that the book in its new shape 
b being issued simultaneously in German, in English and 
in French. 

Thk Author. 
Darmstadt, April, 1884. J 
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''Tbc tulvene, that is the All, is made neitlier of gods nor of nen, but ever has 
beea and ever wUl be an eternal living Fire, kindling and extinguishing 
in destined measure, a game which Zeus plays with himself.*'— Hbeaxlitus 

or fiPHBSUS. 

** He to whom time is a|^e|emity, and eternity as time, is free from all turmoil." 

~J. BdBMS. 

(Where there are three students of nature, there are two atheists.) 

44 'T^ORCE is no impelling god, no entity separate fron? 

r^ the material substratum ; it is inseparable from 
matter, is one of its eternal indwelling properties." '] 
"A force unconnected with matter, hovering loose over 
matter, b an utterly empty conception. In nitrogen, carbon, 
hydrogen, oxygen, in sulphur and phosphorus, their sev- 
eral properties have dwelt from all eternity." — Moleschott. 
-^ ** Fundamentally, as is readily seen, there exists neither 
force nor matter. Both are abstractions of things, such as 
they are, looked at from different standpoints. They com- 
plete and presuppose each other. Isolated they are mean- 
ingless. . . Matter is not a go-cart, to and from which 
force, like a horse, can be now harnessed, now loosed. A 
particle of iron is and remains exactly the same thing, 
whether it shoot through space as a meteoric stone, dash 
along on the tire of an engine-wheel, or roll in a blood- 
corpuscle through the veins of a poet. Its properties are 
eternal, unchangeable, untransferable." — Dubois- Reynumd, 

" Nothing in the world authorizes us to suppose the ex- 
istence of forces in and by themselves, without bodies, from 
which they can go out and on which they work." — CoUa. 
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'' Ajs we can think of no force without a material sub 
stratum, so we know of no matter which is not connected 
with a number of forces.** — F. Mohr, 

*' Force without matter is not a reality, and both by 
their union have made the world and all its phenomena. 
Without matter no force, without force no phenomenon, 
also without matter no phenomenon.** — Ph, Spiller, 

'* We know of no matter which does not possess force, 
and on the other hand we know of no forces which are 
not joined to matter.** — HackeL 

' * To regard matter as passive, and to suppose a force 
working on it from without, is so grave an error that it 
would not be possible to fall into it if inborn and mystical 
fancies did not cloud the mind. Matter and force, like 
force and matter, are no separable entities, but different 
conditions of one and the same thing. — F, Vignolu 

\ * * Matter and force are separable only in thought : in 
reality they are one.'* — A. Mayer, 

"We must hold firmly to the principle that matter and 
force are indivisibly joined together, so that force without 
matter has no independent exbtence." — S, Cornelius. 

" It is apparent that all attempts to isolate forces from 
matter, and vice versd, are only one-sided abstractions, 
depending on the notion that force and matter may be 
foimd in Nature as distinct entities, because in speech they 
are distinct words." — Weis. 

'* The first and last word of Science will always be the 
indivisible union between or the identity of force and 
matter.** — A. Lefhrre, 

With these quotations from well-known investigators, 
learned men, and authors, we commence a chapter that 
is to serve as a foundation for the subsequent investi- 
gations into one of the simplest and weightiest of truths, 
which is, perhaps, for that very reason, one of the least 
known and least recognized. No force^without matter — 
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no matter without force. O ne is no more possible, and 
'tio-iirbre miagmable by~ itseli than the other. Separated 
from each other, each becomes an empty abstraction or 
idea, which is only useful as showing two sides or manifes- 
tations of the same existence, the nature of which in itself 
is unknown to us. Force and matter are fundamentally 
the same thing, contemplated from different standpoints. 
In the material world we know of no example of a particle 
of matter not endowed with force or working by it We 
must further admit on closer investigation, that matter as 
such could make no impression on our sense-organs or 
minds ; it can only do this by means of the forces united 
with or at work within it A piece of lead held in the 
hand presses on it because of the attractive force of the 
earth and so produces the idea of weight. Neither can we 
imagine an ideal substance of forceless matter. Think of 
what original substance we may, a system of reciprocal 
attraction and repulsion must always exist between its 
smallest particles, and this is the cause of the subsequent 
changes, and the relationship of each particle with the 
others is r^^ulated or controlled by forces which lend their 
properties to the combinations or forms arising therefrom. 
**A thing without properties,** ssiys DrossdacA^ **is an 
absurdity, neither imaginable in reason nor experienced in 
Nature.*' ** As water flows through the fingers," forcibly 
remarks A. Laugely ''so disappears the idea of matter, as 
soon as we try to separate it from the idea of motion or of 
force, just as if we seek to part it from that of shape.*'* 

Equally empty and untenable as the notion of matter 
without force, is that of force without matter. Only the 
superstition or ignorance of former centuries could regard 

* Hence comes it Uiat we are learning more and more to regard Chemistry or 
the science which deals with matter (as was partly done in the seventeenth 
and eighteenth centnries) as a branch or snbdiviston of Phsrsics, the sdenoe 
which deals with force. Perhaps, and even probably, the distinction between 
chemical and physical forces lies only in this, that the first deals chiefly with the 
so-called atoms, minntest particles of matter, while the second deals chiefly with 
the molecules, groups of like or unlike atoms. Or, in other words, Chemistry may 
be regarded as the mechanics of the atom, Physics as the mechanics of the molecule. 
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as possible the existence of forces in Nature which act apart 
from matter ; such possibilities are to-day wholly banished 
from science. Nothing can prove to us the real existence 
of a force, except the properties, changes and movements, 
which we become conscious of in matter, and these we call 
different " forces *' according to the resemblances or differ- 
ences in such manifestations : any knowledge of them by 
other ways is impossible. If we try to think of an Electri- 
city, a Magnetism, a Weight, a Heat, a chemical affinity, 
etc., without the substances in which we have observed the 
manifestations of these forces, or without those material 
particles the molecular interaction of which gives rise to the 
manifestations — nothing remains^to us save an empty idea, 
a word-sign, which we can only use in order to designate 
and separate off a certain class or group of material phe- 
nomena. Any real conceptioh of what forces are in them- 
selves, or what force can be outside of matter, escapes us 
just as does the idea of what material bodies or matter 
would be without force. In strictness we cannot speak of 
Electricity, but only of the electrical condition of or of 
electrically excited matter. We cannot speak of Light, 
but only of shining bodies, of bodies giving light by vibra- 
tion ; nor of Heat, but only of a change in the reciprocal 
positions of vibrating atoms or molecules from their so- 
called statical condition ; nor of Weight, but only of bodies 
which exercise pressure by gravitation, and so on. 

All the so-called imponderables — a name which desig- 
nated formerly as matter incapable of being weighe<^ cer- 
tain forms offeree, as Heat, Light, Electricity, Magnetism, 
are neither more nor less than changes in the reciprocal 
conditions or the active stjite of the minutest particles, 
changes which are transmitted from one body to another, 
from material to material, by a kind of contagion or trans- 
ference of motion. Hence forces, as Mulder well points 
out, cannot be imparted or made, but only excited, or 
changed from a latent to a free or cognizable state. Mag- 
netism cannot be transferred, as it would seem, but only 
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evoked or opened up as we change the inner active condition 
of its medium. The magnetic forces are present in the 
molecules or smallest particles of the iron and are — as for 
example in a magnet — strongest exactly in the part where 
they are least or not at all noticeable from without, i. e, in 
the middle. Heat — that m'ost ancient and essential force ^ 
of Nature which is ceaselessly at work everywhere and can \ 
be changed into all other forms of force or can be obtained 
from them — is not, as was once thought, imponderable 
matter, passing from body to body, but molecular or atomic . 
motion, an exceedingly swift, trembling, swaying or vibra- 
ting movement of the smallest particles or molecules of a 
body, whereby at the same time these particles recede from , 
each other, while under the influence of the contrary or of 
cold they press more closely together. Heat and Cold are 
only to be distinguished by the fact that this molecular 
motion in a relatively cold body is less energetic than in one 
relatively warm. Heat is also generally manifested by the 
expansion. Cold by the contraction of the material ; we 
know, as Grove ( Correlation of Physical Forces) remarks, 
* * nothing but the constant change of matter whereof Heat 
is the universal sign ; the entity Heat is unknown to us.'* 
Similarly with Light, which, according to the latest dis- 
coveries, must be looked upon as identical with Heat, since 
the difference is only the difference in the number of the 
ether-vibrations and the vibrations of the molecules of 
bodies caused by these ; this is no imponderable matter, 
as was once supposed, but an inconceivably swift vibrating 
or wave-like motion of matter, of the atoms of the un- 
aggregated matter filling space and penetrating into all 
bodies, the infinitely rare light- ether ; a motion which 
according to circumstances is now Light, now Heat, now 
Electricity, now Magnetism, now chemical affinity. So also 
Sound, resembling Light in its motion, is no hearing- 
matter, carried by the air to the ear, but is only the moving 
air itself, which imparts its movement to our organ of 
hearing. 
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The remarkable and brilliant prospects opening in the 
future to the force of ElectrUiiy do not rest, as was first 
thought, on the existence of a so-called electrical fluid, that 
flows from body to body ; on the contrary, late investigation 
into electrical action teaches us to regard it as merely a 
change of condition of the universal material or matter. 
^ ** When we throw a glance around all the known groups of 
electrical phenomena or manifestations,'' says Grove ^ "we 
do not find a single one that cannot be relegated to a 
change of the molecules in the electrically excited substance. 
For instance let the charge from a Leyden jar be sent 
through a platinum wire ; it will be found that the wire has 
shortened, so that molecular change must have taken place. 
If the discharge is continued, the wire will at length rise 
into little folds or actual irregularities. A lead wire swells 
into knots, which press on each other, as bodies of a sofl 
substance threaded against each other on a string. Further, 
metallic wires through which an electric current has been 
passed for a long time, gradually change their internal 
structure and become sometimes stronger, sometimes more 
britde. Magnetism also changes the elasticity of iron or 
steel, and a bar slighdy bent by its own weight straightens 
itself when magnetized.' ' In a similar way bodies are acted 
upon, according to Grove, {mutatis mutandis) by all other 
forces. Thus, for instance, the chemical dissociation of 
compounds, whose elements are very weakly united, can 
be brought about by purely mechanical causes, e, g. by the 
vibradons produced by a sound in the air. 

In a still greater extent is this true of the vibrations of 
light, which bring about the most startiing chemical 
reactions, sometimes decompositions of chemical com- 
pounds, sometimes unions of chemical elements ; as an 
instance of the latter we may take the explosive union of 
chlorine and hydrogen into hydrochloric acid by the action 
of sunlight, and of the former the decomposition of the 
carbonic acid of the air by the vegetable kingdom under 
the action of light. This also shows how the so-called latent 
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forces or energies — among which, besides the chemical 
difference or affinity, must be reckoned the weight or 
general mass-attraction and the cohesion or molecular 
force — can be changed every moment into living or active 
forces or can be drawn out of the latter, and how therefore 
in these also we can only speak of the condition or move- 
ments of molecules. Whether this condition manifests 
itself in a possible or in a real movement, whether only an 
activity or a true motion of the force-bearer results, makes 
in reality no difference. >^he time no longer appears fer 
off when science will be able to derive all forces without 
exception not merely out of capacity for motion but out of 
motion itself. V 

On these grounds the investigators and authors named 
at the beginning of this chapter define force as a mere 
property of matter or as its capacity for work. To put ^ 
it more accurately, Force may be defined as a condition J % 
of activity or a motion of matter or of the minutest particles j 
of matter or a o^eity thereof; yet more precisely, asL.anl* 
expression for* He reason of a possible or actual movement I 
— differences wiii<^ in reality alter nothing in the matter 
Itself. F orce^ra^ no morp exist wit hout Matter, than seeing 
withniif an nr^an of siffht cvc ^ frhniiprht wj^hoiif an nrga" 
/^fK;«irmgr * ' No ouc has cvef thought,*' says Karl Vogt, 
"of maintaining that secretion can exist separate from the 
gland, or contractility separate from the musclefibre. The 
absurdity of such an idea is so striking that nobody has 
ventured to think of it in connexion with these organs. * * 

"Not outside matter, or outside bodies is the supposed force 
or property found, but only within them ; and the thought 
that affinity (Force) has a separate existence outside the 
bodies in which it inheres or to which it gives the capacity 
for their particular demeanor, is so utterly monstrous, 
so wholly incomprehensible, that it is almost an insult to 
common sense to further enlarge upon it.** — A, Mayer, 

What general philosophic consequence is deducible from 
this simple and obvious fact ? 
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That those who talk about an independent or super- 
natural creative force, which has evolved the universe out 
of itself or out of nothing, are in antagonism with the first 
and simplest axiom of a philosophical view of nature, 
grounded on experience and reality. Neither can force 
create matter, nor matter force, for we have seen that a 
separate existence of these is neither empirically possible 
nor logically imaginable. But things which cannot be 
separated can never exist separately. That the universe 
cannot have arisen from nothing we shall find presendy, 
when we treat of the conservation or eternity of matter and 
force. Nil is as much an empirical as it is a logical non- 
entity, a general negation of all existence. Never can 
' nothing become something, nor something nothing. Ex 
nihilo nihil JU, et in nihilum nihil potest reverti. — Lucretius 
Cams. ^ The universe or matter with its properties, con-'*" 
ditions or movements, which we name forces, must have 
'existed fi-om and will exist to all eternity, or — in other 
words — t he unive rse cannot have been created. * If we are 
to accept such a creaHon It must fir§r of aB beproven to us 
how it is possible or imaginable that something can come 
out of nothing — which is an impossibility. It must further 
be shown how it is possible or thinkable that the creative) 
force which is to be regarded as the cause of the universe,] 
i existed before the creation, without creating or withou^ 
i activity — and this is a still greater impossibility. The con- 
' ception of an inactive creative force without any real 
! existence besides itself is as impossible as that of Force 
/ without Matter, pf however an original chaos is supposed, 
into which at a given time the creative force introduced 
order and reason, then is the idea of creation as such given 
up, and we come back to the et eroi ty of the universe, 
which, as will be presendy shown, excludes or renders 
superfluous any creative or r^^ulating principle. What 
educated person, in the face of the discoveries of modern 
science, or even with a superficial acquaintance therewith, 
. can seriously doubt that'the universe is not — as used to b^ 
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said in the phraseology of theological cant — governed, i, e. \ 
led or guided by a force outside itself, but that, in all its | 
movements and transmutations, it obeys a manifest necessity/ 
of nature from which there is no exception? Never and 
nowhere, at no time, nor in the furthest realms of space t5 
which our telescope reaches, can one fact be demonstrated 
with scientific certainty which contradicts this natural 
necessity and admits or necessitates the admission of an 
active self-conscious force, outside the natural order of the 
universe. If man will have a creative force, an absolute 
power, a world or original soul, arf unknown x — no rtiatter 
by what alias it goes — as the cause of the universe, then 
must he say, applying to it the idea of time, that it could 
exist neither before nor after the creation. . It could not exist 
before it, for the reasons already stated ; it could not exist 
afterwards, because again rest and inactivity cannot be 
connected with the conception of such a force, and would 
abrogate it A creative force that does not manifest itself 
and that shows no sign of its presence cannot exist, or at 
least cannot in any way be taken into account in our 
thought. De nan apparenHbus et nan existenHbus eadem 
est rfUia, (The non-apparent and the non-existent must be 
treated in the same way.) If the creative force after creation 
is to be regarded as sunk in eternal self-contented* repose 
or in inward self-contemplation, this can only be taken as 
a philosophical fancy picture, without any real or trust- 
worthy basis. 

There remains only a third possibility, i, e, the super- 
fluous and monstrous conception that the creative force 
suddenly and without any definite reason emerged from 
Nothingness, created the universe (out of what?) and 
direcdy the work was done, sank back into itself, in some 
measure embodied itself in the world, or dissolved into the 
universe. Philosophers and laymen have always clung to 
this theory, because they hope in this fashion to reconcile 
the undeniable iact of an invariable and established order 
of nature with a belief in a supernatural, independent, crea- 
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tive principle. Most religious conceptions lean more or 
less towards this idea, but with this difference, that they 
regard the universal spirit as indeed resting after creation, 
but as a higher power which can at any time and at hb 
Wn will suspend or alter the laws of nature. This may 
suffice for those who would solve the problem of the uni- 
verse by &ith. But for those who here also take reason 
and logic as their rule, this conception is as inadmissible as 
its fellows. The very application of finite conceptions of 
time to the creative force entails an incongruity ; a still 
greater one is its rise fi-om the nil, A creative force that 
either creates itself or arises fi-om nothing, and which is a 
causa sui (its own cause), exactly resembles Baron Munch- 
hausen, who drew himself out of the bog by taking hold 
of his own hair. If, in order to avoid this difficulty, we 
give the attribute of eternity to the creative force, then this 
is merely another phrase for the eternity of the universe, 
which, as we have already seen, excludes or renders super- 
fluous every creating principle. The useless search of 
philosophers for a cause of the universe is a regressus in 
infinitum (a stepping backwards into the infinite) and re- 
sembles climbing up an endless ladder, the recurring ques-^ 
tion as to the cause of the cause rendering the attainment 
of a final goal impossible. At any rate the existence of the 
universe with its perfections and imperfections, with its for- 
ever and ever interacting processes of development and 
reversion, is a more possible and more intelligible concep- 
tion than the theory of a perfect self-conscious creative 
force springing from a reasonless Nothing. 

If therefore the creative force cannot have existed before 
the universe came into being ; if it cannot exist after the 
same event; if it is not imaginable that it existed only for 
a moment; if Matter and Force (as will be presently shown) 
are indestructible, and if there is no matter without force, 
no force without matter — there can remain no doubt that 
the universe was not created, that it was not called into life 
by some will residing outside itself, but that it is eternal. 
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That which has neit hfi** hpgrinning nnr ^H in »im^ nr gpa/v> 

/^ havf> nnn<> in <>yiat^yr^ That which Cannot be de- 
stroyed cannot have been created. ** Matter is uncreatable " 
as it is indestructible." — Carl Vogt. ** If matter is inde- 
structible, then it is also uncreated." — Spiller. **The 
Universe as a totality is without cause, without origin, 
without end."— Z^ PreL 

Simple and self-evident as may appear to us, in the 
present state of knowledge, the inseparability of the con- 
ceptions of Force and Matter, this has not alwa)rs been so, 
and human reason only attained that simple idea after 
passing through many phases of ignorance or error. For 
the simplest idea of a matter, as Grave very well remarks, 
is generally that to which the human mind turns last ; and 
simplicity is the hall-mark of truth. {Simplex vert sigillum.) 
According to one of the excellent essays of the English 
thinker Bence Janes ^ the conceptions of Force and Matter 
have passed through three separate and distinct phases of 
development, in the last of which we now are. In the first 
phase, men regarded Force and Matter as two wholly 
distinct entities and bestowed separate names on the self- 
existent forces of nature or their manifestations, regarding 
them as the results of the activity of certain supernatural 
beings {vulga gods). Thus earth, heaven, air, water, wind, 
stream, light, fire, sun, darkness, day, night, etc, each 
had its own spirit or god. Thus, among the Greeks, Zeus 
was the god of thunder and lightning, while his consort 
Hera represented rain and vapor ; Phoebus was the god of 
the day, his sister ^r^^wfw the goddess of the night, Uranus 
represented the sky, Gaia the earth, Paseidan the sea, 
Hephastas the fire, yEalus the winds, Aphradite the power 
of fascination, and so on. The ancient Indians, Chinese, 
Egyptians, Persians, etc, held similar views. The Greek 
philosophers, although several among them cherished very 
refined cosmological theories, generally made a very sharp 
division between Force and Matter and regarded the latter 
as moved firom without, being itself incapable of movement 
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— a theory which held its ground until the times of Des- 
cartes and Newton, owing to the vast influence of the 
Aristotelian philosophy. This first phase was followed by 
the second, in which, instead of a complete separation 
between Force and Matter, there was an incomplete sepa- 
ration of these concepts. Force was then united in some 
way to ponderable matter, but was fundamentally some- 
thing quite different, being itself a kind of matter that could 
not be weighed, /. e, an imponderable. From this theory 
resulted the famous but now discredited emanation or 
emission theory of light, according to which light con- 
sisted of minute imponderable particles, travelling with 
inconceivable rapidity. Heat was regarded as a fluid con- 
veyed from body to body : in similar fashion Electricity 
and Magnetism were looked upon as special electrical and 
magnetic fluids. The belief in the famous Phlogiston or 
combustible principle — which was supposed to be the 
cause of combustion, and which was set aside at the end of 
the last century by the discovery of oxygen — comes in 
under this head ; it is the same with the spirit of amber, 
which Thales gave as the reason for its property of at- 
traction, and so with many others. In the third phase 
only, the phase of modem thought, has it been recognized 
that there is no such thing as imponderable matter, and the 
unity, unchangeability and indestructibility of the force- 
endued atoms have been discovered. This is the phase of 
the unity and inseparability of Force and Matter, in which 
it is seen that, for instance, there can no more be matter 
without attraction or weight, than force of weight or attrac- 
tion without matter, and all known forces and activities 
only consist in the conditions or movements of the smallest 
particles of matter. Wherever matter is found, there must 
also be force in a state of motion, tension and resistance, 
and vice versd. 

Moreover we find, as might be expected, many stages of 
transition between these phases. The most difficult one to 
set aside is the dualistic hypothesis of Force and Matter in 



FORCE AND MATTER. I3 

Biology, the Science of Life, which, in consequence of the 
complicated and therefore less easily traced relationships 
of the transmutations of organized matter, stands chiefly in 
the way of a more accurate theory. Thus, for instance, 
the famous physician, Paracelsus, did not venture to rep- 
resent the physical functions of nutrition, digestion, secre- 
tion, etc., as what they really are, the functions or activities 
of their proper bodily organs, but described them as the 
work of certain vital spirits. In similar fashion appeared 
later on the ** Archseus '* or ** stomach spirit" of van 
Hehnont, Borelli's ** nerve spirit,*' Hofmann's ''life-sub- 
stance,** Haller*s ** irritability,** StahPs ^'Animaanimaia'' 
and the whole host of names of nerve-force, imagination- 
force, vital-force, force of the circulation of the blood, etc, 
which in the science of life took the place of the imponder- 
ables of inorganic nature. Here, too, Force is considered 
as a subtle fluid substance or an imponderable elementary 
principle, whose previous union with material bodies was 
dissolved at death. We are sorry to confess that biological 
hjrpotheses have not yet completely got out of the second 
phase, and that the ghost of "vital force** — which will 
be fully dealt with in i later chapter — still haunts many 
wise heads, notably those of philosophers, while the physi- 
cal and chemical sciences have long since passed into the 
third and last stage. 



Immortality of Matter. 



*' Prom nothing nothing. Nothing that is can be annihilated." — Dbmocritvs. 

" It Is an indnbiuble &ct, proved by a thousand chemical experiments, that no 
ponderable bodies or elements can perish nor disappear, and equally that no 
new ones can originate. The pr o pert y that cannot perish in time cannot be 
evolved in time. That which cannot be destroyed cannot be originated. 
It follows that matter has existed from eternity, that it was neither created* 
nor evolved, that its totality which is infinitely great can be neither increased 
aor diminished, and this also on the ground that the infinitely great cannot 
be increased by the addition of the finite, and that its characteristic of in- 
destructibility includes that of non-creation." — P. Mohe. 

"Although in the course of ages catastrophes have taken place in the heavens, 
and still take place, although ancient systems dissolve and new systems are 
built up out of their ruins, yet the molecules of which these systems consist, 
the foundations of the material universe, remain unbroken and unii^ured.'*— 
C. Maxwbll. 

" Imperial Caesar, dead and turned to clay, 
Might stop a hole to keep the wind away ; 
Oh, that that earth, which kept the world in awe. 
Should patch a wall to expel the winter's flaw ! " 

Shakespetire, 

WITH these words, the outcome of the keenest 
perceptive ability, the great Briton pointed out, 
three hundred years ago, a scientific truth, which 
despite its clearness and simplicity, despite its unanswera- 
bleness, has not yet attained that general recognition 
which is its due. Matter as such j^^jf/rtnirtiH^j '*^ rar- 
n,Qt-be*aamhi]§tedx nQ„grain qC dyst" in the universe can 
vanjgh fri^TTj, flpH npni^ ran ^r|t^g \f It is the greatest Ser- 
vice rendered to us by chemistry that for the last hundred 
years it. has taught us this indubitable fact, that the un- 
ceasing changes and transformations of phenomena, which 
pass daily before our eyes, the formation and destruction 

ri4) 
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of organic and inorganic forms and figures, do not consist 
of the formation of matter previously non-existent, nor of 
the destruction of matter then present, as was generally 
thought in earlier times, but that this change consists in 
nothing save in a continual .and Unbroken rotation oFthe 
same .substance, of whiH»< the ipass and the quality remain 
unalterable and identical for all ages. By the aid of the 
balance matter has been pursued through its manifold and 
hidden ways, and it has always been found to issue from a 
combination the same in mass and in properties as when it 
^tered into it. The calculations which have been founded 
on this law of the indestructibility of matter have proved 
correct throughout. We burn a piece of wood, and at the 
first superficial glance it seems as if its particles had per- 
ished or been destroyed in fire and smoke. But this de- 
struction is apparent only, for the balance of the chemist 
tells us that not only have that wood and its constituent 
particles lost nothing, but that on the contrary the total 
weight of the constituents of the wood has increased : it 
shows us that the products, gathered and weighed, con- 
sisting of the gases evolved in combustion and the ashes 
left behind, not only contain all the matter of which the 
wood originally consisted, although in a different form and 
composition, but that in addition other materials are con- 
tained therein, with which the constituents of the wood 
united during the combustion. ''In a word, the wood by 
the occurrence of combustion has increased, not diminished 
the total weight of its constituents. ** The carbon of the 
wood, ' * says Karl Vogt, * * is imperishable, it is eternal and 
therefore indestructible, sts are the hydrogen and oxygen 
with which it is combined in the wood. This combination 
and form into which it enters are destructible, but the ma- 
terial perishes not." ** Carbon," says Czolbe, {NeueDar- 
siellung des Sensualismus — New Exposition of SensoHon- 
alism — 18^3) *' which we find in the spar crystal, the wood 
fibre, or the muscle, can after the destruction of those 
bodies enter into other combinations of different appear- 



1 6 FORCE AND MATTER. 

ances, but as an element it can never be changed and never 
be destroyed/* 

If we bury a dead body we find years afterwards nothing*^ 
in the place save a heap of bones mixed with earth. The 
sight awakens the belief that there is nothing more left of 
the former constituents of the body committed to the 
ground beyond these remains, but science tells us that in 
reality nothing, not even the smallest particle thereof, has 
been lost, but that the whole change consists in this, that 
the elements have left their former combinations and have 
returned to the rotation of matter, to-day in this, to-morrow 
in that form to pursue their endless course. With fiiU 
justification then did the bold fancy of the British poet fol- 
low the matter which once helped to build up the body of 
imperial Caesar to the point at which, in the shape of earth 
or mortar, it patched up a hole in a wall. 

With each breath that passes from our lips we exhale 
part of the food we eat and of the water we drink. They 
change so quickly that we may well say that in a space of 
from four to six weeks we are materially quite diflferent 
and new beings — with the exception of the skeletal organs 
of the body, which are firmer and therefore less liable 
to change. The atoms, or the smallest particles of the 
chemical elements, change, but the manner of combination 
remains the same. Those atoms are themselves unalterable, 
indestructible ; to-day in this, to-morrow in that combina- 
tion, they build up by the variety of their positions or their 
unions the countless different forms in which matter presents 
itself to us, speeding from one to another in a ceaseless 
change and flow. At the same time, the quantity of atoms 
of a simple element remains on the whole unchanged ; not 
one of these particles of matter can form itself anew nor 
add to itself ; none that has once existed can disappear from 
being ; none can change its nature. An atom of oxygen, of 
nitrogen, of hydrogen, of iron, is everywhere and under all 
conditions one and the same thing, endued with the same 
inseparable properties or energies, and can never to all 
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eternity become anything else. Be it where it may, it will 
be the same being everywhere ; however different the com- 
pound may be, it will issue from it on its breaking-up the 
same as it was when it entered into combination. But it can 
never originate anew nor vanish out of existence, it can only 
change its combinations. The same atom which to-day 
helps to form the haughty mien of a sovereign or a hero, 
may perchance lie to-morrow as the street-dust beneath his 
feet. The same atom which to-day drones in the brain of 
a sheep, may perchance to-morrow aid the thinking of a 
philosopher or of a poet. ^ The same atom which to-day 
forms part of dirt or manure, may perchance to-morrow 
sleep with its fellows on the flower-bud as fragrant bloom. 

" A simple elemental atom ' * says B. Stewart, ' * is really 
an immortal being and rejoices in the power of remaining 
unchanged and unmoved in its being under the mightiest 
attacks which may be levelled against it ; it is probably in 
a condition of ceaseless movement and change of form, but 
remains none the less evermore the same.*' 

*' An atom of hydrogen," says the anonymous author of 
an essay on the Philosophy of Chemistry (^Revue Philosoph- 
iqttCy 1880, No. 6) **will ever remain a hydrogen atom, to 
whatever tests it may be submitted. If it enters into any 
combination, or leaves it again, it remains still the same, it 
always possesses the same properties. The necessary con- 
sequence of this is that the indestructible atom cannot be 
created." 

This eternal and ceaseless ebb and flow of minute 
particles, changeless in themselves, has been called traps- 
mutation^f matter by scientists, and science offers countless 
examples and proofe thereof. It is enough to remark of 
the changes and cycles through which matter passes in the 
Universe, and which man has partly followed by balance 
and measuring-rod, millionfold and ten millionfold, that 
they are without end and limit Dissolution and generation, 
destruction and re-formation clasp hands everywhere in an 
endless circle. In the bread that we eat, in the air that we 
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breathe, we draw in the matter that once built up the bodies 
of our forefathers ; nay, we ourselves give every day a 
portion of the matter forming our bodies to the outside 
world and shortly after we re-take this substance pr matter 
similarly given off by our neighbors. Of the English we 
can liteially say that they gratefully repay their forefathers 
who fell fighting for them and their freedom against the 
French Empire, by eating them as daily bread, for the bones 
from the battlefield of Waterloo were carted off in great 
quantities to England for manuring the fields, the yield of 
which was very much increased thereby. 

But, as we have said, no further proof is needed to 
demonstrate that matter is indestructible, and that it cannot 
therefore be created. How can that be created which can- 
not be annihilated? Matter must have been eternal, is 
eternal, and shall be eternal. '* Matter is eternal ; it 
changes only its forms.*' — RossmassUr, 

The eternity of matter, or of substance, appears abo 
from the following consideration : Science teaches us that 
an absolute vacuum cannot exist, and never can have ex- 
isted, while the infinity of space is set down by reason as 
axiomatic. Hence follows necessarily the conclusion that 
space must have been filled with matter, and that this must 
have existed from eternity. It follows, in addition, as was 
shown in the preceding chapter, that the universe must be 
uncreated. A beginning and an end of the universe are aS^ 
such inconceivable, and must be relegated to the limbo of 
spiritual or theological fancies. ^ 

The phrases ** mortal body** and ** immortal spirit,*' 
which have been repeated ' ad nauseam, are misnomers 
altogether. Exact thought might possibly reverse the 
adjectives. The body in its individual form or shape is 
indeed mortal, but it is not so in its constituent particles. 
Not in death only but throughout life it changes un- 
ceasingly, as we have seen ; but in the wider sense it is 
immortal, since not the smallest particle of it can be anni- 
hilated. On the other hand we see that what we call 
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spirit, soul, consciousness, disappears with the cessation of 
the individual combination of matter ; and it must appear 
to the unprejudiced mind that this action having been 
brought about by peculiar and very complicated unions, 
must come to an end with its cause, that is to say, with the 
cessation of those peculiar combinations. 
** To-day the indestructibility or permanence of matter is 
a scientific fact firmly established and no longer to be 
denied. It is interesting to observe that former philoso- 
phers and thinkers also possessed a knowledge of this 
important truth, although in an incomplete form and rather 
as a presentiment than as a scientifically known and estab- 
lished certainty. The experimental proof thereof could 
only be yielded by our balances and retorts. 

Sebastian Frank, a German, who lived in 1528, says : 
** Matter was from the beginning in God, and is hence 
eternal and unending. The earth, the dust, every created 
thing indeed perishes ; but we camiot say that that perishes 
out of which they are created. Substance abides eternally. 
A thing falls into dust, but out of the dust is developed 
another. The earth, as Pliny says, is a phoenix and re- 
mains once for all. When it becomes old it bums itself to 
ashes that out of them a young phoenix may arise, the 
former but rejuvenated." 

Yet more directly do Italian philosophers of the Middle 
Ages express this idea. Bernard Teiesius (1580) says : 

" Bodily matter is alike in all things and remains ever 
the same ; dark sluggish matter can neither be increased 
nor diminished.'* 

Finally, Giordano Bruno, (Who was burned alive in 
Rome in 1600), remarks : 

* * That which was seed at first, becomes grass, hence the 
ear, then bread, nutritive juice, blood, animal seed, em- 
bryo, man, corpse, then again earth, stone, or other min- 
eral, and so forth. Herein we recognize therefore a thing 
which changes into all these things and essentially remains 
ever one and the same. Nothing appears to be really 
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durable, eternal, and worthy of the name of a principle 
save matter only. Matter as the Absolute includes within 
itself all forms and dimensions. But the infinity of forms 
under which matter appears is not accepted by her fi-om 
another nor as it were only in outward appearance, but she 
brings them forth from herself and bears them fi-om her 
own womb. Where we say there is death, there is only 
the outgoing towards new life, a loosing of one union 
which is the binding into a new.** 

But a yet far more remote age was not unacquainted 
with the oudines of this truth, which now appears likely to 
become the comer-stone of every exact or experimental 
philosophy. Empedocles, a Greek philosopher who lived 
450 years B. C, says : *' They are children or persons of 
narrow views who imagine that anything originates which 
before was non-existent, or that anything can wholly die or 
perish." And again before him had the Greek philosopher 
Anaxagoras (B. C. 500-428) taught : ** Existence in space 
neither increases nor diminishes ; * * while his contemporary 
Democritus, the famous parent of the materialistic philoso- 
phy of the old world and of the theory of atomicity, formu- 
lated very plainly the hypothesis of the indestructibility of 
matter and defined the position as follows : '* Out of 
nothing arises nothing : nothing that is can be annihilated. 
All change is only the union and separation of particles. 
The varieties of all things depend on the varieties of the 
atoms in number, size, form, and arrangement,'* etc. 



Immortality of Force. 



** la Nature nothing is lost, nor Matter, nor Force, nor mechanical work."— 

P. A. Sbcchi. 
** No zephyr breathes, no wavelet ripples on the bank, but the movement thrills 
^ through all space.*'— H. Tuttlb. 
"Out of nothing no energy can arise."— Libbig. 
"Motion, Heat, Light, Magnetism, Electricity, chemical affinity pass one into the 

other; they are only different modes of one and the same original energy and 

each if not directly can yet indirectly be converted back again into the old 

form out of which it has been evoked."— Dv Prbl. 

EQUALLY uncreatable, equally indelible, equally im- 
perishable, equally immortal as Matter is the Force 
bound up with it. United in infinite amount to the 
infinite mass of Matter, in most intimate union therewith, 
and like matter, it runs in an unresting never ending circle 
and emerges from each mode or union exactly the same in 
amount as when it entered in. As it is an indubitable fact 
that Matter can be neither newly created nor annihilated, 
but only changed in form^Jbo must it be accepted as an 
absolutely certain experience that there is not a* single in- 
stance in which a force has been brought^t of nothing nor 
reduced to nothing, in other words dom nor annihilated. 
In all cases in which forces make their appearance they can 
be traced back again to their sources, that is it can be shown 
out of what other forces or energies a given amount of force 
has been obtained directly or through transmutations. 
This transmutation does not proceed arbitrarily, but ac- 
cording to definite equivalents or weight- numbers, so that 
the minutest amount of force can no more be lost than the 
minutest amount of matter in the transformation of matter. 
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While the indestructibility or permanence of Matter has 
been a known and settied fact for about a century past, this 
is not equally the case with the indestructibility or con- 
servation of Force, which, despite its great simplicity and 
ever self-evident character, has only been observed by 
scientists during the last forty years — and not without 
almost insuperable obstacles to general recognition being 
opposed at first to the new truth. We call it simple and 
self-evident, because it follows immediately and without 
further argument on the simple consideration of the relation- 
ship between cause and effect, and because a solitary 
instance in which the conservation of Energy failed, must 
have brought about the final stoppage of all motion in the 
universe ; in the second place because the law of the inde- 
structibility of Matter necessarily includes within itself the 
indestructibility of Force. When Lavoisier^ in the year 
1774, discovered the nature of combustion and put oxygen 
in the place of phlogiston or combustible air, the theory of 
the indestructibility of Matter and of the eternity or indelible 
nature of atoms was proved simply from the results given 
by the balance. Had the same theory of the relationship 
between Matter and Force been known then as it is now, the 
thesis of the indestructibility of Force would at once have 
been recognized as a necessary consequence. For if forces 
in the most general sense represent the properties of Matter, 
• and if by means of them motion and change enter into life, 
then it is self-evident that the totality of forces present in 
Nature, whether static or dynamic, must also remain the 
same, that is can neither be increased nor lessened. But 
since scientists are a suspicious folk and will only accept that 
for truth which can be demonstrated by experiment or by 
calculation, and since it is far more difficult to measure and 
calculate forces than to weigh matter, so the rotation of 
forces, analogous as it was to and implied in the rotation of 
Matter, remained hidden for more than half a century, until 
in the year 1837 F, Mohr distinctly noted it in his treatise 
^' On the nature of Heat.'' He was followed in the year 
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1842 by R, Mayer f who first calculated the mechanical 
equivalent of Heat, and later on by the Englishman Joule 
(1843 — 49) who, without knowing of his predecessors, 
carried out during several years experiments on the relation 
between Heat and Work, or Heat and Motion, and by these 
experiments raised the connexion of these forces to an in- 
disputable theorem. But not until between 1850 and i860 
and a long time after the publication of the first edition of 
this work, this theorem was recognized and demonstrated 
as regards the remaining forces; it rejoices to-day in an 
uncontested recognition, so that, as K Mohr says, it has 
become the polar star whereby scientists now direct their 
course. 

According to this theory, no motion in Nature arises 
from nothing nor passes into nothing, and as in the material 
universe each individual form c<in only realize its existence 
by drawing upon a vast and never changing store of matter, 
so each motion forms the basis of its existence out of an 
incommensurable, never changing store of force and returns 
this borrowed quantity of energy sooner or later in some 
fashion or other to the Whole. A mode of motion may 
indeed be latent^ that is to say, it may pass for the moment 
into apparent hiding, but it is not therefore lost, but has 
only passed into a qualitatively different, yet quantitatively 
equivalent state of force, out of which it again emerges in 
some way or other. In thus emerging^ if it has changed, 
it has done nothing more than alter its form. For Force 
may assume very varied forms in the Universe, but remains 
still essentially the same. These diflferent forms can pass 
one into another, but, as already intimated, without loss 
and according to the fundamental law of equivalents or 
equal values, so that the total sum of energy present neither 
increases nor diminishes, and only the totals of the different 
forces are changed. 

**The existing amount of Force " — says the author of an 
essay on the law of the Conservation of Energy in Wester- 
mann's ** Unsere Tage'' — ** remains changeless. We can 
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change its effects at our pleasure, but only qualitatively ; in 
its quantity no increase nor diminution is in any fashion 
possible.** 

The science of Physics, or of the system of forces, of 
their changes and transmutations, makes us acquainted 
with seven or eight different forces, which in concert with 
matter and indivisibly united with it ' ' form and build up 
the universe." These are : Gravitation or the general at- 
traction between masses, including mechanical energy, 
Heat, Light, Electricity, Magnetism, Affinity or chemical 
relationship, Cohesion and Adhesion or molecular at- 
traction. Molecular Force — among which are generally 
reckoned Weight, Cohesion and Affinity as well as the so- 
called latent or static energies, and the rest as dynamic 
energies or as atomic and molecular motion. These forces 
can be transmuted into one another almost without ex- 
ception and in such a fashion that in the transmutation 
nothing is lost, but that the newly arising force is equiva- 
lent or equal to the original one and can perform new work 
as an independent energy. In the universe from which an 
inexhaustible store of energy comes to us, the forces are 
connected with the heavenly bodies, mosdy under the forms 
of light and heat in the sun and the fixed stars; as mechanical 
energy in the planets revolving round their central orb, and 
as chemical difference, cohesion and magnetism in the 
ponderable materials of the bodies in the universe. 

Of the change or the so-called transmutoHon of energy 
we here adduce some examples : 

By combustion pr combination of various chemical ele- 
ments, light and heat are evolved. Heat may further be 
changed as steam into mechanical force, as for instance by 
being used in the steam-engine ; and mechanical energy 
can again be reconverted into heat by friction, and in the 
magneto-electric machine it can be re- transmuted into 
Heat, Electricity, Light, and chemical difference. One of 
the commonest transmutations of energy is that of heat 
into mechanical force and vice versd. If two pieces of 
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wood are rubbed together, heat and fire are produced. 
On the other hand, if a steam-engine be heated, then heat 
in turn is transmuted into friction and motion. The change 
of heat into mechanical motion and vice versd maybe most 
strikingly demonstrated by a railway train. The heat 
obtained by combustion in the engine changes into the 
movement of the carriages. But what happens when the 
train stops ? Its mechanical energy cannot be destroyed, 
it can only be changed. The brakes are put on, and the 
train is thereby brought to a standstill, the motion being 
transmuted into heat, as is proved by the smoke and 
sparks caused by the fnction. 

While by the combustion of coal in the steam-engine, 
chemical action is transmuted into heat, which in its turn 
is transformed again into mechanical energy, so in reverse 
manner can we transmute mechanical energy into heat if 
we make it drive a wheel which works a massive wooden 
cone within a hollow metal one that fits closely round it 
This becomes heated to such an extent that we can thus 
warm a room by means of the energy obtained fi*om a 
waterfall, a river or a windmill. 

In gunpowder, unsatisfied chemical affinities lie side by 
side. So soon as the igniting spark reaches it, the chemical 
differences are compensated, and heat, light, and mechani- 
cal energy are given forth. 

In the voltaic pile the chemical action between zinc and 
oxygen is transmuted into a current of electricity, and this 
may appear at the poles as heat and light, or again as 
chemical action in the voltameter. 

In the electric machine, the mechanical energy of the 
arms turning the disc, which itself results from an equaliza- 
tion of chemical difference (respiration), is changed into 
electrical tension and current, and this can again appear, ac- 
cording to circumstances, as attraction (mechanical energy) 
or as light, heat, and chemical action. 

The English philosopher, W. R. Grove, has constructed 
an apparatus by means of 'which, using light as the original 



26 FORCE AND MATTER. 

force, he can develop simultaneously^^ other forms of 
force, vi2, chemical activity, electricity, magnetism, heat 
and motion. It may indeed be accepted as a law that 
when a certain energy is evolved from a body, all other 
energies also manifest themselves as active therein. If, for 
instance, antimonious sulphate is electrified, it becomes at 
the same time magnetic, warm, radiant (if the excitation is 
carried over a certain limit), moved by extension and 
chemically active by decomposition, so ihat six different 
forces thus become active. Similar phenomena are seen 
in the electrification of metals ; it is only doubtful whether 
with them there is any chemical decomposition. 

In all these processes of transmutation, the calculated 
amount of force spent on one side agrees most accurately 
with that which is spent on the other. By means of an 
electric current, for instance, water can be resolved into its 
constituents, hydrogen and oxygen, and so much of these 
two gases is set fi-ee that by their combustion exactly as 
much heat is evolved as forms the equivalent of the electric 
current which was transmuted. 

In the impact of moving bodies, mechanical energy is 
generally changed into heat, as may be seen in the iron 
heated by the smith's hammer or in two inelastic balls (as 
of lead) impelled against each other, which become heated 
by the impact, whereas, on the other hand, two elastic 
bodies (as billiard balls) do not become heated because 
they utilize the mechanical force imparted to them in the 
rebound. Or, when a cannon-ball strikes the side of an 
armored ship, a flash and a visible glow mark the spot 
struck, for the impact has changed the motion of the ball 
into intense heat, or the total motion has become heat. If 
two heavenly bodies were to rush against each other — an 
occurrence which must doubtless have often happened in 
the past, as it will yet happen — then a quantity of heat 
would be liberated by the shock, sufficient to reduce the 
total mass of those bodies to their original condition, i, e. 
to convert them into vapor. Lil^e impact, the mechanical 
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force of pressure or condensation develops heat, as may 
easily be observed in the pneumatic tinder-box or in coin- 
ing works. All molecules of a body, as they approach 
each other, set free the heat or energy which they before 
used in repulsion — whereby heat is evolved. It is thought, 
not improbably, that all the light and heat present in the 
universe arise from this source, and chiefly the most usual 
form in which energy is given forth, viz. the light and 
warmth of the central suns. All energies on this earth, 
whether in the organic or inorganic worlds, can and must 
directly or indirectly be derived from the beams of the sun. 
The flowing water, the driving wind, the passing clouds, 
the rolling thunder and the flashing lightning, the falling 
rain, snow, dew, frost, or hail, the growth of plants, the 
warmth and motion of animal and human bodies, the com- 
bustion of wood, of coal, etc., etc., maybe referred without 
argument to the sun. By burning wood or coal, the total 
amount of the vanished sunshine laid up in these substances 
may again be evolved. The force which lu-ges forward the 
locomotive, is a ray of sunshine converted into work by a 
machine, just the same as the work which creates thoughts 
in the brain of the thinker, or forges nails by the arm of 
the smith.* 
The tremendous force with which the tunnel of Mont 

* In 1857, Mr. Murray, of London published a biography of the famous English 
engineer George Stephenson, born 1781, died 1848, by Smiles, from which we take 
the following interesting account: "On Sunday, just when the company had 
returned from church and were standing on the terrace overlooking the railway 
station (Drayton,) a train rushed by, leaving a long line of white steam behind. 
'* Now," said Stephenson to Buckland, the well*known theological geologist, "can 
you tell me what power moves that train ?"— ** Why," replied the other, " I sup- 
pose it is one of your big engines." —" But what moves the engine?" — "O, 
probably one of your stout Newcastle engine-drivers." — " What do you say to the 
light of the sun ?"—" What do you mean?"—" Nothing else moves the engine," 
said the great engineer. " it is light which for thousands of years has accumulated 
in the earth — light which was inhaled by plants, that these during the time of 
their growth might fix the carbon, and which now, after having for thousands of 
years been buried in the coal-beds of the earth, is again brought forth and set 
free, to serve the great purposes of mankind, as here in this engine." Assuredly 
a most remarkable utterance, considering the time in which it was made, and one 
instantaneously illumining a new field of science. 
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Cenis or of St. Gothard was driven through the highest 
mountains, is nothing more than solar heat converted into 
mechanical motion. " The heat wherewith we warm our 
dwellings," says Liebig, " is sun-heat, the light wherewith 
we turn night into day is light borrowed from the sun.*' 
The light which is sent by suns to the non -transparent 
planets illuminated by them, does not perish on these, but 
is converted into heat, while, on the other hand, in- 
creased heat appears as light from the heated bodies, as 
may be easily observed by heating a bar of iron above a 
certain temperature. 

Magnetism can be manifested in the magneto-electric 
machine as an electric current, and this again in various 
other forms. 

Gravitation appears directly as mechanical energy and 
can then as such be converted into all the forms already 
mentioned. In every pendulum clock it can be seen that 
weight not only can be changed into motion, but also into 
heat, since the parts of the clock are warmed by the 
friction. 

Under such circumstances a given amount of energy is 
seldom completely and perfectly changed into another, but 
a part of it is either transmuted into other energies and is 
consequently not observed, or it is not transmuted at all. 
In the steam-engine, for instance, a large, indeed by far 
the greatest part of the heat produced is not changed into 
mechanical force, but emerges as heat with the escaping 
vapors or the condensation water or by the cooling of the 
parts of the machinery. In the fire-arm it appears as if a 
part of the mechanical energy were lost ; but it is only 
apparently lost as to the effect or intended object, because, 
in the first place, it warms the gun -barrel, and secondly is 
changed into the report. In similar fashion in an electric 
machine a part of the force is lost by being imparted as 
heat to the disc, the rubbers, etc. The word *Most" is, 
however, a misleading one, for in all these and similar 
cases not the smallest quantity of force is absolutely lost or 
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lost to the universe, but is only lost to the immediate object 
and therefore seems to have vanished from the superficial 
glance. In reality the excited energy has only taken a 
different shape, the amount of which must be equal to that 
of the former. In general, all forms of force and motion can 
be completely and without loss transmuted into heat, while 
heat in each case can only be partially changed into the 
other modes. The examples by which thk truth may be 
particularly demonstrated are coundess in Nature ; they 
may all be summed up in the proposition : Force can be 
neither created nor destroyed — a proposition from which 
follows the indestructibility of force and the impossibility 
of its having as such either a beginning or an end. The 
result deduced from this newly discovered physical truth is 
the same as that deduced from the indestructibility of mat- 
ter ; the twain together have built up from eternity and 
will build up for evermore that totality of phenomena which 
we call the Universe, The " circulation of force " must be 
placed side by side with the ** circulation of matter *' as its 
necessary corollary and its necessary completion, and it 
teaches us that nothing originates and nothing perishes, 
and that the secret of Nature lies in an eternal self-sustained 
circle, wherein cause and effect are united without begin- 
ning and without end. That only can be eternal which has 
been from eternity, and that which is eternal, cannot be 
created or made. 

''Everywhere is change, nowhere is annihilation. In 
the organic as well as in the physical world, in living 
as well as in dead bodies, there is everlasting motion. 
Absolute repose is found nowhere. All is changing, and 
from the mould of the dust new life arises unceasingly.** 
— TyndalL 

In judging this newly discovered physical truth and its 
consequences, it is certainly very interesting to find that 
VoUairey known to be bitterly opposed to the teaching of 
his materialistic countrymeh and contemporaries, required 
nothing fiirther from them to convince him than exacdy 
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this proof of the conservation of the energies of Nature 
** The materialists," he says in his Traiii de Mataphysiqiie^ 
Chap. II, '* must maintain that motion is inseparable from 
matter. They are therefore further compelled to maintain 
that motion can never be increased or diminished ; they 
must assert that a hundred thousand men set in motion 
and a hundred canons fired at one time, introduce no new 
motion into Nature.*' This fact, which Voltaire held to 
be so impossible that he thereby thought to demonstrate 
the emptiness of the materialistic views, is to-day completely 
proved. How many similar arguments opposed to so- 
called Materialism will meet with a similar fate in days to 
come! 



Infinity of Matter. 



" Hence we recognize that it will never be possible to decide the dimensions of 
the final particles of matter ; our ideas are shut in between two infinities, 
between the infinite vastness of planetary space and the infinite minuteness 
of molecular structure."— Secchi. 

** Indeed the conception of the infinitely minute is as little capable of being grasp- 
ed by us as is that of the infinitely great Despite this the admission of the 
reality of the infinitude both in the direction of greatness and of minuteness 
is ineviUble."— Dr. C. Jakob. 

"The idea of space is only an unavoidable Illusion of our Consciousness or of our 
finite nature and does not exist outside ourselves ; the universe is infinitely 
small and infinitely great."— Radbnhausbn. 

AS matter is endless in time or eternal, so it is no less 
without beginning or end in space ; in its real exist- 
ence it withd raws itself from the limitations imposed 
on our finite mind by the conceptions of time and space, 
conceptions from which it cannot free itself in thought. 
Whe^er we enquire about or investigate the extension of 
matter in the minutest or the greatest, we nowhere find an 
end or a final form, whether we call to our aid experiment 
or reflexion. When the discovery of the microscope or the 
juxtaposition of magnifying glasses, opened up worlds un- 
known before, and revealed to the gaze of the investigator 
a fineness and minuteness of organic life and organic form- 
elements undreamed of until then, man cherished the 
audacious hope of coming on the track of the final organic 
element, perhaps on the very basis of existence. This hope 
disappeared in proportion to the improvement of our instru- 
'Tnents. In the hundredth part of a drop of water was 
found a world of little animals, often of the daintiest and 
prettiest form, which moved, ate, digested, lived like every 

(31) 
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Other animal, and by the fashion of their movements left no 
doubt that they were not without the two chief marks of 
animal life, sensation and will. The smallest of these under 
the highest magnifying power are barely recognizable as 
to their outlines ; their internal organization naturally re- 
mains wholly unknown to us. It is ako unknown to us, 
what yet smaller forms of living things can or may exist. 
''Shall we,*' asks Cotta, ''with yet improved instruments 
see the Monads as giants in a dwarf-world of still smaller 
organisms ? " 

The remarkable wheel-animalcule, formerly mistakenly 
classed among the Infusoria, which measures from ^irr to 
j^ of an inch, has a gullet, toothed jaws, stomach, intestine, 
glands, ovaries, eyes, blood, vessels and nerves. A drop 
of sea- water contains a crowd of the most various and most 
curious forms, as balls, crosses, baskets, screws, stars, 
chess-like figures, horns, caps, helmets, etc., and each of 
these forms represents a perfectly developed independent 
living creature, endowed with sensation and power of 
movement. 

The %m(t Monad (Flagelleta) measures the twenty-four- 
thousandth part of an inch, and several millions of these 
may be found in a drop of liquid. The vibriones, micro- 
scopic animals of the minutest kind, appear under magnifi- 
cation as heaps of tiny quivering, scarcely perceptible 
points or threads, sometimes straight, sometimes twisted 
like a corkscrew, and of these it is calculated that more 
than four thousand millions would occupy a cubic line. 
As to their near allies the bacteria, the so-called protista or 
original life-forms, which stand midway as to their nature 
between the plant and animal kingdoms, or the rod-like 
bodies which move quickly through the water by means of 
a fine and often scarcely visible vibrating flagellum and 
have lately been recognized as most dangerous vehicles of 
disease — of these, according to Prof Cohn's calculation, 
663 millions go to a cubic millimetre, and 636,000 
millions would be required to balance the weight of a 
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gramme or the five hundredth of a pound. The spores of 
a fungus discovered on the vine in Italy are so smjJl that a 
human blood- corpuscle looks like a giant beside them 
under the microscope ; but the blood-corpuscle is itself so 
minute that the smallest drop of blood, a cubic-millimetre 
in size, contains more than five millions of them. The 
Ascaris (a round worm) lays about sixty-four millions of 
eggs, and almost as many ovules are produced by a single 
orchid. In all these minute bodies resides the organic 
energy of transmission or the tendency of the reproduction 
of a being resembling the parental form in all its finest 
peculiarities — a specially complicated collocation of the 
material elements of which we can form no conception, for 
our power of vision here comes to an end. Still less is the 
microscope able to give us any explanation as to the won- 
derful arrangement and internal conditions of animal or 
human seed, in which a single cell of microscopic minute- 
ness is able to determine the physical and mental nature or 
characteristics of a future being, oflen to the finest shades 
during the course of a whole life. 

Still all these bodies or objects, minute as they may be, 
are yet visible to our enlarged eyesight. But when we 
come to the newly discovered method oi spectrum analysis 
and find it capable of revealing with certainty the presence 
of the third part of the thousand millionth part of a gramme 
— five hundred grammes to a pound — of a heavy body (as 
for example kitchen salt) in the air of a room, we have 
here a particle which lies outside the limits of our direct 
perception, even though we should largely increase the 
magnifying power of our microscopes. None the less must 
it be presumed that this particle is in turn composed of an 
indefinite number of atoms and molecules grouped together, 
and that the interspaces which separate these minutest par- 
ticles of matter from each other, must be as wide, as enor- 
mously great in comparison to their size as the interspaces 
which separate from each other the individual worlds. 
"The most powerful microscope,'* says Professor VaUnHn^ 
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**will never bring within our view either the form or the 
position of the molecules nor even those of the smaller 
groups of atoms. A grain of salt which we can scarcely 
taste, contains myriads of atom-groups, which no human 
eye will ever see." The English philosopher, Professor 
Thompson^ has sought to determine the size of a zinc-mole- 
cule at the thirty-millionth part of a millimetre, and in this 
it must not be forgotten that the molecule may, and indeed 
must, be very large as compared with an atom ; while the 
diameter of a blood-corpuscle is reckoned to be only yjVir 
part of an inch, and that of the smallest Infusioria the fifteen- 
hundredth of a millimetre. But then, this number is 
merely the extremest limit of what we are able to compute 
on the ground of ascertained data. The same scientist has 
calculated that if a drop of water could be expanded to the 
circumference of the globe, which has a diameter of 8000 
miles, and if each single water molecule were expanded to 
the same relative size, then each of these molecules or dis- 
tinct water particles, which are composed in their turn of 
atoms of hydrogen and oxygen, would only be about the 
size of a bullet! Professor Perty {Die Natur, 1869) com- 
municates a calculation according to which a cubic line of 
organized substance must contain about 240,000 billions of 
elementary atoms ! But all this is far surpassed by the 
calculations which have lately been made by English and 
German scientists upon the molecular constitution of the 
lightest bodies known to us, viz, the gases. The so-called 
kinetic theory of gases, set up by Clausius and Maxwell, 
puts the number of molecules (the groups of atoms, atomic 
systems) in a cubic centimetre of gas or vapor at no less 
than twenty-one irillions, their relative distances from each 
other being from a three-millionth to a four-millionth of a 
millimetre ; and that 144 trillion molecules of the pure 
hydrogen gas weigh a milligramme (the thousandth part 
of a gramme). According to Carus Sterne there are six 
trillion molecules in a thimbleful of gas — a number of 
which Prof. Kundt endeavors to give an idea as follows ; 
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** If a printing-press^were able to print every day a lexicon 
containing three million letters, it would then have to work 
continually for 64,000 years in order to print as many let- 
ters as there are contained molecules in a thimbleful of air." 
And it must not be forgotten that the individual molecules 
do not lie closely one on the other, but are so widely 
separated in consequence of their so-called ** molecular 
spherules," that according to Clausius they in reality oc- 
cupy only the three-thousandth part of the entire space. 
The velocity with which these molecules vibrate among 
each other has been reckoned at 1698 metres per second 
for the lightest gas, hydrogen ; while those of the heavier 
gases vibrate with a similar relative velocity, but still ap- 
preciably slower. In a medium velocity of 477 metres the 
niunber of repulsions between the molecules is reckoned at 
4700 millions per second. The ingenious English scientist 
CrookeSf as is well known, has reduced enclosed gases by 
mechanical and chemical methods to such a state of rare- 
faction that he obtained the remarkable phenomena of 
** radiant matter** or the so-called "fourth state of aggre- 
gation of matter," wherein the freer or unconstrained 
molecules move among themselves more easily and more 
swiftly. These phenomena prove that it was a great error 
to suppose that by such rarefaction could be obtained 
a vacuum or space emptied of air or even a condition of 
matter approaching thereto. For example, suppose a 
globe or a space from 13 to 14 centimetres in diameter, 
which according to the best authorities should contain 
about a quadrillion gas-molecules, exhausted to the 
millionth of an atmosphere, yet according to Dr. Kalischer 
(Joum. Natur, 1880, Nos. 17 and 18) there will still remain 
in ii a trillion molecules / In order to give an idea of this 
vast number, the same writer makes the following cal- 
culation : Ifinsuchan exhausted globe a hole could be 
made of such minuteness that in each second a hundred 
million gas-molecules could enter through it, then must 
about 400 million years pass away before the globe would 
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again contain air of the original density of the atmosphere, 
or would again contain a quadrillion gas-molecules ! 

We may learn the incredible rarefaction or extension of 
which matter is capable, as the resultant of its molecular 
or atomic groupings, by a glance at the calculations which 
have been made on the inconceivable rarity of ether — 
a substance, imponderable by the mechanical means at 
our disposal, which fills all planetary space as well as the 
finest interspaces within all bodies ; and also by those made 
on the density of certain celestial bodies, or on the original 
vaporous condition of our own solar system. Imagine the 
total mass or ponderable matter of our planetary system, 
including the sun, distributedover aballyhich has for its 
circumference the orbit of^9$Uure, me outermost planet 
known to us — and the vaporous ball from which the system 
evolved must have had such an extension and very probably 
a much greater one — then the matter composing it would 
be so rare that the density of that primal mist would be 
only the 553 millionth part of that of our atmosphere; ac- 
cording to Radenhausen it would have one ten-millionth of 
the density of hydrogen, the lightest of all terrestrial bodies; 
according to HelmholiZy a single grain of solid earthly sub- 
stance would, if made equally rare, fill many million cubic 
miles. If we believe with many astronomers that the primal 
sphere of our solar system had in reality a radius of two 
billion miles, then the density of that primal matter could 
only have been the 600,000 billionth part of the density of 
hydrogen, whilst at the period that the ring of the earth- 
planet severed itself fi-om the solar orb it must have already 
attained a density equal to the nine-hundredth part of that 
of hydrogen gas ! ! 

Cometic matter or the matter of which are composed 
these remarkable knights-errant of the universe, is, accord- 
ing to the calculations of astronomers, so fine or rare, 
that a cubic mile of it' would scarcely weigh a few grammes, 
or borrowing the astronomer W, Meyer^ s phrase, the 
comets, if compared with the planets relatively to their mass. 
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are scarcely as a paper snip compared with a cannon-ball. 
Light and fluid, however, as are these erroneously dreaded 
skyvisitants, yet the ether — that excessively rare, to us 
imponderable substance, which according to the views of 
physicists not only filk the realms of space but fills also the 
tiniest interspaces of even the densest bodies, and which 
passes through glass walls and unceasingly flows around 
all atoms and molecules — this ether offers to the passage of 
the comets a resistance comparatively so slight, that its 
lightness or rarity far surpasses that of everything else 
that is known, and that we hesitate to state the figures, 
because they sound too audacious * . 

An atom (fi-om the Greek a and refofo, t, e, a thing which \ 
cannot be divided) is the name we give to the smallest \ 
portion of a chemical element or elemental matter, which 
we regard as capable of no fiirther division, or the division 
of which we cannot conceive; and we regard all materials 
or bodies as built up out of such atoms or out of groups of 
two or more of such constituting a common body, the so- 
called molecules, and existing and maintaining these char- j 
acteristics by a changing system of mutual attraction and 
repulsion. 

Perhaps we are not mistaken if we r^^d a molecule as 
somewhat resembling in miniature the systems of the uni- 
verse and compare the separate atoms, out of which it is 

* Later physicists deny the existence of the ether and accept in its stead an 
excessively rare gas or rarefaction of ordinary matter. According to Secchi it 
consists perhaps of none bnt the primitive or true atoms of the unknown primal 
matter, from which were built up in separate sets or groups thc^e we erroneously 
name elements or original matter, so that all forms of matter would thus be 
constituted from ether. According to Spiller {Die Urkrafl des tVeltalU^ 1876— a 
book well worthy of study) the ether, as the universal force-endued matter, the 
one primal energy of the universe or the soul of the world, is the universe-will or 
the energy-matter, the unwearied architect to whom all atoms must jrield obedi- 
ence without volition, and "which without personality or self-consciousness 
dictates all natural laws from the gravitation of the greatest and most distant 
worlds to the chemical action of the body-forming and to us Invislbe atoms of 
matter." He calls his system Etherism or the system of universal ether. If the 
theory be accurate, that the matter fillini^: the interplanetary spaces is only the 
remains of the former primal vapor, then it must be far rarer than it was originally, 
since the materials have been taken out of it for the making of the solid bodies 
evolved therefrom. 
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built up, to the separate celestial bodies joined sometimes 
in pairs, sometimes in a system. But suggestive as is such 
an image, and appropriate as it seems to throw a wel- 
come light upon a large number of chemical and physical 
problems, on the phenomena, properties and activities of 
matter, we must yet admit that the word **atom" is only 
a name for an artificial idea resulting from the craving of 
our mind for limits in space, and which we require for the 
sake of scientific objects. The science of chemistry especial- 
ly seems impossible without atomicity, and every theory or 
concrete representation in it must be at an end without this. 
But yet atomicity is and remains a scientific hypothesis, 
and we are wholly without any real grasp of the thing that 
we call an atom. We know nothing of its size, its weight, 
its form, character, color, etc.; we know not if it is elastic 
or fusible, if it is angular or spherical, etc. ; although spec- 
ulations as to the shape and properties of atoms have not 
been wanting. No one has seen the atom, and no one will 
ever see it; speculative philosophers deny its existence 
because they cannot admit that a thing can exbt, the divis- 
ion of which cannot be imagined, and they declare that it 
is impossible both logically and empirically. In fact the 
unlimited divisibility of atoms or of the molecules built up 
fi-om them can be doubted when looked at either from a 
theoretical, a metaphysical, or an empirical point of view, 
and it can only be maintained that we are not in a position 
to divide them further by the chemical and physical forces 
known to us. If for instance chemistry teaches that a 
molecule of quicksilver is a hundred times as heavy as a 
molecule of hydrogen, then must the former in comparison 
with the latter have a comparatively large size and hence 
must be divisible. It has also become very probable 
through recent investigations that the substances hereto- 
fore regarded by us as elements or original bodies are noth- 
ing of the kind, but are themselves compounds, and that 
the so-called atoms therefore consist of units of a higher 
grade, as the molecule does of atoms. Hence we must re- 
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gard the atom, if we desire to retain this idea, as being f 
physically the type of the infinitely small * 

Thus neither by observation nor by thought can we, in 
contemplating matter in minuteness, reach a point at which 
we can stop, and there is no likelihood of such a point 
being reached. * * Everywhere we find, * ' says Stewart, * * that 
the limitations of our reasoning faculties in respect of space 
and time shut out the pQ^ibility of our becoming accurately 
acquainted with these exceedingly minute bodies, whidi 
are none the less the raw material out of which the universe 
is built up.** On the other side of the present outposts 
of microscopical investigation the famous English scientist 
Tyndally on the occasion of a meeting in the Philharmonic 
Hall, London, suggested a yet unmeasured field of scien- 
tific imagination. For we have here to deal with lx)dies so 
infinitely small, that in comparison with them the test ob- 
jects of the microscope are literally immeasurable. * * As 
the distances in space of the planetary realms merely give 
us a dizzy notion of immeasurability, without leaving any 
definite impress on the mind, so the quantities with which 
we have to deal here, leave with us a dizzy feeling as to 
the minute." 

Hence we can say nothing except that matter and therefore \ 
the universe are infinite in minuteness, and it matters little ^ 
if our reason, accustomed to find quantity and limit every- / 
where, should be startled by such an idea. 

As the microscope guides us in the world of the minute, \ , 
so does the telescope direct us in the world of the vast. I 7^ 
Here also astronomers audaciously dreamed of penetrating \ \ 

* Atomicity, or the explanation of the whole by the parts, was founded by the 
Greek philosopher Leuki^put (500 B. C.) and developed by his disciples Democriiut, 
^ikurus and Lucretius. Expelled from general knowledge by Christianity and 
from science by the Socrattc philosophy, it was resuscitated and brought out 
again by Gassendi, Hobbes, Datton and others (XS93-X844,) while iMvoisieTf to- 
wards the end of the last century, proved the indestructibility of the atom and 
founded thereupon modem chemistry. A modem speculative natural philosophy, 
somewhat fantastic in its methods, seeks to throw doubt upon the material exist- 
ence of atoms and to regard them as centres of energy. Particulars of this, as 
well as of the criticism of the Atomic Theory, will be found in the author's work 
Natur umd Gtisi, 3rd edition, p. 79, et seq. 
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to the very limits of the universe, but the more they per- 
fected their instruments, the more immeasurably did the 
worlds expand before their astonished gaze. The light 
white mbts seen by the naked eye in the vault of heaven 
were resolved by the telescope into myriads of stars, of 
worlds, of suns, of planetary systems ; and the earth with 
its inhabitants, so fondly and proudly deemed the very 
crown and centre of existence, fell from its fancied exalta- 
tion to a mere atom moving in immeasurable space. * * All 
our experiments yield us not the slightest trace of a limit ; 
each increased power of the telescope only opens to our 
gaze new realms of stars and nebulae, which, if not consist- 
ing of galaxies of stars, are self-illumining matter." — Grave, 
' * With each sharpening of our tools which bear our gaze 
into the waves of light of the furthest starry realms, new 
waves of suns break forth from the limitless ocean of the 
stars." — W. Meyer, ** Even with the most powerful teles- 
copes we see so many faintly-shining stars that we are 
unable to doubt that on the further side of these there are 
yet others which will become visible by larger instruments.' ' 
— G. J, Klein, ** From all these experiments we conclude 
that the depth of celestial space cannot be sounded, and 
that we shall never succeed in reaching its bounds. We 
should vainly strive by a cumulation of resemblances to 
give even an approximate idea of the immeasurableness of 
the starry universe." — Secchi, 

The distances calculated by astronomers in space are so 
vast that our intellect grows dizzy as we contemplate them, 
and our fancy tries in vain to follow the conceptions sug- 
gested by them. Seeing that even the distances in our 
own solar system cannot be realized by our minds, how 
much less can those of the fixed stars, which are generally 
designated by the so-called ** solar distances" (20 million 
German miles or 148*6 million kilometres) or by the time 
taken by light to travel across them. Thus in order to find 
a mathematical expression for the enormous distances in 
space, astronomers have adopted the so-called light-Ume^ 



INFINITY OF MATTER. 41 

based on the extraordinary velocity of light, which, as is 

well known, travels at the rate of 40,160 German miles per N 



>, 



second (186,000 English miles Tr,). A second of light- 
time therefore means a distance of i86rt\tbQusaiid miles ; a N 



year of light-time means nearly six unftoi miles (5,865,- \> 






696,000,000). Now the distance of the fixed star nearest to 
us (a Centauri), the sun nearest to us outside our solar sys- "^ 
tern (one of the brightest of the stars), is reckoned at about ^ 
35^ years xrf^Ugh^^e, or at 224,500 solar distances, or ;;^^ 
nearly 22 nmliem mnes (21,99(^,360,000,000) ; the distance > 
of the star 61 Cygni is about 400,000 solar distances, or 37 ^ 
{i4X(i;^l»Mion miles, or nearly 60 billion kilometres. The distance k| 
of the brilliant Sirius or of the dog-star of Aquarius from 
the earth is calculated at 17 ligfit-years, or at more than a 
million dmes the distance of the earth from the sun. If we 
wanted to travel from the earth to the nearest fixed star we 
should require 30,000 years for our journey — supposing 
that we were able to move towards it in a straight line with 
the velocity of our solar system in space (i8J^ miles per 
second), and that it did not change its position. But the 
above-named stars all belong to those lying near to us, 
whereas the distant fixed stars are reckoned at a distance 
of hundreds and thousands of light-years. The number of 
these stars, or rather suns, lying outside our system, has 
been raised by the giant-telescopes of late years to about 20 
millions, whereas we can see only some 4000 or 5000 of 
them with the naked eye ; and these coundess suns are 
divided from each other by such spaces as we have above 
described, including the yet more coundess satellites and 
sub-satellites which probably accompany them. But all these 
taken together do not form the universe ; on the contrary, 
they one and all belong to a definite and comparatively 
much limited star-sjrstem, beside which there are countless 
othei? and mostly larger systems in the universe. This 
system or republic of stars, of which our sun with its sat- 
dlites only forms a small part, or this island of worlds 
stretches in form like a somewhat strongly flattened lens 
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through Space, and is bounded at its periphery by two 
ahnost parallel annular aggregations of suns, which are 
visible to us in the form of the well-known via laciea. The 
distance of these from the earth is calculated at from 4000 
to 5000 light-years, that is to say, light would require this 
time to travd thence to us, while according to Mddler's 
calculation it requires 9000 years to travel round the ring 
of the milky way from one end to the other. Our sim 
which is not quite in the centre of this system of fixed stars, 
but stands on one side, is 573 light-years from the centre 
of this ring and lies about a thousand light-years nearer to 
one side of the inner milky way than to the other. The whole 
system most probably revolves round a common and yet 
undiscovered fixed point or virtual centre. 

But even this is not enough ; the telescope informs us 
that this system with all its countless hosts of stars, with 
its distances and extensions escaping from our grasp, is yet 
but a finite limited part of the immeasurable universe, and 
that at distances, in comparison with which all the be- 
wildering dimensions of the ring of the milky way are 
infinitely small, there exist other world systems which lead 
their existence quite independently of ours. These are the 
so-called nebulae, those wondrous forms in the deepest 
depths of space, whose position, shape and condition show 
all imaginable variety, and of which, since W. Herschel 
first intimately observed them, considerably more than 
6000 are known at present Part of them by far exceed in 
their extension — although they often appear to the eye as 
mere shining dots and sometimes cannot be seen without 
the greatest difficulty — that of the milky way, and they 
like the latter must either consist of many millions and 
thousands of millions of celestial bodies or of planetary 
systems coming into existence. Their distances from us 
are so fabulous that they can only be reckoned by millions 
of years of light-time ; nay, some even are said to have 
been observed which must be at a distance of a hundred 
million years of light-time. These are indeed merely 
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phrases, with which w^ are unable to connect any idea, 
for we have no sort of terrestrial measure for them ; only 
the word * * infinite ' ' is and remains applicable here. ' * The 
universe, ' * forcibly remarks the French philosopher Pasca/f 
**is a circle whose centre is everywhere and whose circum- 
ference is nowhere.'* 

If from these facts it is sought to draw any conclusion as 
to the antiquity of the world, it then cannot be doubted 
that the present order of the celestial bodies, that which 
we call in the widest sense the "order of the universe," 
must have existed for millions of years in the same or in 
similar order to that we find to-day. In fact as we gaze at 
the firmament, we read thereon only the circumstances, 
the record of past minutes and hours or of times lying far 
behind us, and occurrences which perhaps took place 
before our earth separated itself as an independent body 
from the solar sphere, appear to us as present. When we 
observe a change in the sun, we can only say that such a 
change took place seven and a half minutes ago, for the 
light requires that time to travel from it to the earth. If 
Neptune, the most distant planet of our system, were de- 
stroyed by any catastrophe, it would only vanish from our 
sight four or five hours later, for that is its distance from 
us reckoned by * ' light-times. ' ' If the beautiful star Ve£'a in 
the constellation of the Lyre were suddenly to cease to exist, 
we should none the less behold it shining in the sky for 
eighteen years to come, for the rays of light that strike our 
eyes in witness of its existence quitted it eighteen years be- 
fore. But the stars whose light is visible to us by the aid of 
our best telescopes are calculated to be at a distance of from 
2000 to 3000 years of light-time, that is that the dying ray, 
which brings us the tidings of their existence, lefl its source 
about the time that Homer sang on our earth, or the great 
sages of Greece lived and taught And when perhaps a 
hundred million years ago the first and earliest forms of 
life began to germinate on the young earth, then sprang 
from yonder fiirthest nebulae the ray of light which sinks 
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to-day into our eyes as the witness of their existence ! * 'Yes, 
there can be no doubt that there are stars which give us no 
light simply because their rays have not yet reached our 
earth, and others again that lie so tan away that their rays 
can no longer reach the globe, either because they have 
already ceased to exist or because the illuminating power 
of the ray cannot traverse the enormous distance.*' — 
Du PreL 

But that even these stars do not and cannot signify the 
limits of the world-filled realms of space can be deduced 
from the law of gravitation as well as from analogy. Empty, 
boundless space is an astronomical as it is a logical 
absurdity. "To suppose" says Grove {Correlation of 
Phys, Forces^ 6th. ed. p. 125) **the stellar universe to be 
bounded by infinite space or by infinite chaos, that is to say, 
to suppose a spot — for it would then become so — of 
matter in definite forms, with definite forces, and probably 
teeming with definite organic beings, plunged in a universe 
of nothing, is, to my mind at least, far more unphilosophi- 
cal than to suppose a boundless universe of matter existing 
in forms and actions more or less analogous to those which, 
as far as our examination goes, pervade space.' ' 

If then we can find no limit to matter in the minute, still 
less are we able to find a limit in the vast ; we must there- 
fore pronounce matter to be infinite in both directions, in 
the great as in the small, and to be independent of the 
limitations of space and time. If the laws of thought postu- 
late an infinite divisibility of matter, if, according to them, 
it be also impossible to imagine a limit to space and nil 
beyond it, we find a remarkable and satisfying unanimity 
between the laws of logic and the results of our scientific 
investigations. We shall hereafter have an opportunity of 
proving the identity of the laws of thought with the 
mechanical laws of external nature on other points as 
well, and to show that the former are the necessary pro- 
duct of the latter. 

' * Beyond the range of human reason, ' ' sa)rs Radenhauien 
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in his /sis, vol. IV, p. 172, ** there is neither space nor 
time ; they are arbitrary conceptions of man at which he 
has arrived by the comparison and arrangement of differ- 
ent impressions which he has received from the outside 
world. The conception of space arises from the sequence 
of the various forms which fill space, by which the external 
world appears to the individual man. The conception of 
time arises from the sequence of the various forms which 
change in space (motion), by which the external world 
acts on the individual man, and so on. But externally to 
ourselves the distinction between repletion of space and 
, mutation of space does not exist, for each is in constant 
transmutation, whatever is is filling and changing at the 
same time, nothing is at a standstill'' etc. 

" Weder Anfang hat die Welt, noch Ende, 
Nicht im Raum, noch in der Zeit. 
Ueberall ist Mittelpunkt und Wende 
Und im Nu die Ewigkeit." 

(** The world has neither beginning nor end, in space 
nor in time. Everywhere is centre and turning-point, and 
in a moment is eternity.*') — Rikkert. 



Value of Matter. 



" By an inteUcctnal necessity I cross the boundary of the experimental evidence, 
and discern in that Matter which we, in our ignorance of its latent powers, 
and notwithstanding our professed reverence for its Creator, have hitherto 
covered with opprobrium, the promise and potency of all terrestrial life."— 
Tyndall. 

" The times are gone by in which man dreamed of spirit independent of matter. 
But the times are also past in which the spirituai was supposed to be degraded 
if it was only manifested through matter."— Moleschott. 

" Men have constantly endeavored to degrade matter, but liave only succeeded 
in showing that the divine beauty of a fundamental constituent of their nature 
is hidden from them." — Elbmbnts of social science. ^ 

THERE was a time when men, in a frame of mind 
hostile to earth and seized with a sort of mental and 
moral crapulence over the destruction of this present 
world, imagined that they saw approaching the end and 
ruin not only of political but also of all earthly things. In 
this mood they turned in thought to the wonders and 
delights of that other non-earthly world, which should 
recompense them for the intolerable tribulation of the 
present one. Hence arose, or at least found wi^er accept- 
ance that foolish conception "^which matter looks- upon as a 
crude, dismal, inert Something, hostile or opposed to 
spirit ; it received support from the then ruling philosophy 
of Aristotle, which also regarded matter as incapable of 
independent motion and therefore as dependent on a 
moving reason (voOr), Thus religious fanatics b^^ to 
vent their rage against their own bodies, which were re- 
garded as the chief obstacle to the higher mental or moral 
impulse. The earth was looked on as a vale of tears, 
Nature as a thing subject to the curse of the deity ; nian's 

U6) 
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own flesh was the most contemptible of all and was to be 
injured and punished as much as possible. Had not the 
apostle Paul, the real founder of the new universal religion, 
expressly declared : ** They that are Chrbt's have crucified 
the flesh, with its affections and lusts." 

**This whole island (Capraria)" says an ancient Roman 
hbtorian at the time that Christianity was imported into a 
world doomed to destruction and hastening to its fall, ** is 
occupied or rather disfigured by men who shun the day. 
They call themselves monks or hermits, because they live 
alone and wish to have no witnesses of their actions. They 
avoid the gifts of fortune lest they should lose them ; and 
in order not to become unfortimate, they devote themselves 
to voluntary destitution. How absurd is their choice ! how 
preposterous their reason! to fear the evils of human con- 
ditions without being in a position to enjoy its pleasures ! 
This melancholy insanity must be the result of a disease, 
or else the consciousness of guilt drives these unhappy 
men to rage against their own bodies, upon which tfiey 
inflict torments such as are assigned by the hand of justice 
to runaway slaves.''* 
— — Jn the Middle- Ages, that desolate period of rude noble 
tyranny and fanatical priestly dominion, so-called servants 
of God had carried things so far that matter was treated 
with great contempt and that they nailed their own bodies, 

* Compare the famous Decline and FmU of the Roman Empire of Gibbon, who 
writing: on the monks and monasteries of that period, adds : '* The freedom of the 
mind, the source of every generous and rational sentiment, Was destroyed by the 
habits of credulity and submission ; and the monlc, contracting the vices of a 
stave, devoutly followed the faith and passions of his ecclesiastical tyrant. The 
peace of the Eastern church was invaded by a swarm of fonatics, incapable of 
fear, or reason, or humanity ; and the Imperial troops acknowledged, without 
shame, that they were much less apprehensive of an encounter with fiercest Bar- 
barians." And again: "They aspired to reduce themselves to the rude and 
miserable state in which the human brute is scarcely distinguished above his 
kindred animals ; and a numerous sect of Anachorets derived their name from 
their humble practice of grazing in the fields of Mesopotamia with the common 
herd." He also quotes with regard to the effect of the monasteries on the em- 
pire the characteristic remark of Zosimus, " that for the benefit of the poor, the 
Christian monks had reduced a great part of mankind to a state of beggary." 
(See chap. XXXVII, Gibbon, for further deUils. TV.) Also, chap. X, pages 561 to 
606, Gibbon's History of Christianity. 
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the noble work of Nature, to the pillory. Some crucified 
themselves, others tormented themselves ; crowds of flag- 
ellants or self-floggers wandered through the country, 
openly exhibiting their voluntarily torn bodies ; men strove 
by refined methods to ruin health and strength, in order 
that the spirit — regarded as something supernatural, as 
something independent of matter — might gain the victory 
over its sinful bearer. The saintly Bernard, as Feiierbiuk 
relates, so lost his sense of taste by excessive asceticism, 
that he ate grease for butter, and drank oil for water. 
Rostan tells us that in many monasteries the superiors 
were in the habit of bleeding their monks several times a 
year, in order to subdue the rebellious passions which the 
divine service by itself was incapable of containing. But 
he also informs us that nature trampled upon sometimes 
avenged herself, and that in these living graves revolts 
were not uncommon, when the superiors would be threat- 
ened with poison and dagger. It has long been known 
what sad and wretched ascetics are still found among the 
poor people of India. The consequence is that their glori- 
ous land is a prey and they themselves have become the 
slaves of a small number of aliens. 

Such errors and perversions of right feeling are fortu- 
nately only possible at this day as generally condemned 
exceptions, or as follies commited by individuals instigated 
by fanaticism or insanity. A nobler view has shown us 
that, as Schleicher says, neither spirit nor matter exists in 
the sense that is generally supposed, but that there is only 
one which is equivalent to the twain, and that as we de- 
grade matter, we in the same proportion degrade the spirit; 
that as we dishonor nature, we injure the universal womb 
which has conceived and brought forth all of us ; that as 
we ill-use our body we ill-use our spirit, and that he who 
acts thus injures himself to just the extent that he in his 
foolish fancy imagined that he had benefited his soul. Let 
us form and cultivate our bodies or what is matter in us not 
less than our spirit, and let us not forget that the twain are 
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inseparable, and that what we do to the one, the other also 
benefits by. The old Ciceronian saying : Mens sana in 
carpore sano (healthy mind in healthy body) contains as 
much truth as its opposite : The mind builds its own body. 
On the other hand we ought not to forget that as individuals, 
as separate entities, we are only a fugitive part of the whole, 
which must sooner or later return into that whole. Nature, 
or matter in its totality, is the universal mother, evolving 
everything from herself and having everything restored 
to herself. 

1st denn nicht, was ihr Materie nennt, 
Der Welt urkrafllg Element, 
Aus dem, was immer lebt und webt, 
Empor zu Licht und Bewegung strebt, 
Und das dich selbst und die ganze Welt 
Im unergrlhidlichen Schoosse hftlt / 
Und Alles gebiert und Alles verschlingt, 
Was bier nach Leben und Dasein ringt ? 

(AH that is called matter is the primal forceful element 
of the universe, out of which all that lives and moves strug- 
gles upwards to light and movement, which contains itself 
and the universe in its unfathomable womb, which brings 
forth and devours up everything that here wrestles for life 
and being.) 

No nation knew better than the Greeks how to honor the 
purely human on its own account, and none knew better 
how to esteem life in contrast with death. Lucian relates : 
**When Daemonax, a greybeard of one hundred years, 
was asked before his death how he desired to be buried he 
answered : * Do not trouble yourselves, the corpse will be 
buried by the smell.* * But,' said his friends, * would you 
then serve as food to dogs and birds ? * * Why not ? ' he 
answered, * so long as I have lived I have striven to serve 
men with all my power, and why should I not give 
something to the brutes after my death ? ' *' 

Our modem society can certainly not raise itself to this 
point of view. It is thought grander to barricade the piti- 



s 



so FORCE AND MATTER. 

fill corpse with flagstones for a century, or to shut it up in 
the family vault with beringed fingers, rather than to re- 
store to the Whole that which has been received there- 
from and which cannot be withheld in perpetuity. 

A medical theologian, Professor Leupoldt of Erlangen, 
maintains that those who from scientific reasons start fi-om 
matter instead of from God, must really renounce all scien- 
tific ideas, because beings who are themselves only minute 
portions of nature and particles of matter, are incapable of 
penetrating into or of conceiving nature and matter. This 
reasoning is truly more worthy of the theologian than of 
the physician ! Have those who start fi-om God and not 
fi-om matter, ever been able to give us any intelligence 
about the laws of nature or about the properties and activi- 
ties of this matter which they regard so contemptuously? 
Could they tell us whether the sun moves or stands still? ' 
Whether the earth is round or flat ? What is God's nature, 
or design? and so on. Can they give us the smallest 
scientific information on those great questions which are 
agitating the mind of every thoughtful person, as to the 
origin of the world and of man ? or as to the laws by which, 
according to them, the universe is governed? No! that 
were an impossibility. * * To start from God in the study 
and investigation of nature'* is a phrase without thought 
or reason, which signifies nothing and by which nothing is 
got. That melancholy method of investigating nature, of 
philosophically contemplating nature, which starting fi-om 
theoretical premisses or metaphysical ideas, fancied that 
the universe could be constructed and the truths of nature 
ascertained by speculative methods, has fortunately been 
overtJirown many a long day ;* and exacdy the opposite 
plan,|the investigation of natural laws and natural phenom- 
ena by the deepest study of nature herself and by the en- 
quiry into material facts and laws has yielded all those 
great results and beneficial effects in which we now rejoice 

* Bacon of Verulam, the famous experimental philosopher, said in his days: "All 
purely logical explanations are worthless, since Nature far exceeds in fineness 
{jnibHliteu) all arguments drawn from inductive ratiocination." 
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both in spiritual and material respects. Then why should 
those who proceed from matter, or who base thereon their 
investigations, be unable to understand matter? On the 
contrary, we shall be able all the better to understand it 
and to control it, the more we endeavor to learn to know 
it in its infinite fineness and its incredible energy and capac- 
ity, by means of observation, of investigation, of experi- 
ment Experience has spoken here with sufficient clear- 
ness. The scientists, unfairly decried as ** Materialists," 
have not only made it possible for our mind to penetrate 
by thought into the All and to obtain scientific certitute on 
questions and things which appeared for ever sealed to it ;* 
but we also owe it to them that the human race is more 
and more borne upwards in the mighty arms of matter, 
known and controlled through its laws, and that we can 
perform by it works and acts, which in former times seemed 
possible only to giants and magicians. Such results must 
silence envy, and the times appear gone by wherein a world 
falsely framed by fancy was deemed by men worth more 
than the real one. Even if many hypocritically turn their 
faces away from it, it is only done in pretence. In their 
deeds they manifest the contrary of their words. No one 
now tortures nor scourges himself, nor seeks asceticism in 
lieu of enjoyment. On the contrary each strives with all 
his powers to snatch the share of goods and of pleasures 
due to him, and offered to him by this life, beautified and 
exalted a thousandfold. To those, who nevertheless per- 
sist in turning their eyes to heaven rather than to earth, is 
applied the striking phrase of Ludwig Feuerbach : "The 
hypocrisy of self-infatuation is the cardinal sin of the age.'* 
This is due more or less to those who, if not in every- 
day life, yet in theory and philosophy, continue to hold 
fast to that unreasonable idea of matter, already mentioned, 
as a dead, inert, dark, motionless, rough Something, op- 
posed to the spirit and either hostile or subservient to it, 
rightly designated as a "horrid dream " by K A, Lange in 
his History of Maierialism, and who from this theory de- 
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duce consequences which put &ncies in the place of realities, 
self-deceptions in the place of truth. These foolish people^ 
utterly forget in their spiritualistic stultification that, as the 
study of the primal earth has clearly shown, matter -(out of 
whidi they have themselves arisen) existed long before the 
spirit^ and that all yet future forms, including reasoning 
beings, poienHally or in capacity must have been contained 
in that primal world-mist out of which our solar sjrstem i 
was gradually evolved with all its wonders and its inhabit^ 
ants. They forget also that spirit can only exist on a^*' 
substratum of organized matter, and that not the shadow of 
a proof can be brought forward to show that spirit can attain 
to an independent existence outside of matter. Further, 
they do not appear to know that all forces Lagtiy^ in .^the 
^acth, without exception, (including, of course, the spirit- 
ual ones produced by a definite arrangement of organized 
matter) uUi mq^fgly a rise frQm ^he su p and take ,Qtigin in the 
form of lignt and heat coming to us by the vibrations of 
ether-particles. Lastiy they overlook that which in fact is 
proved everywhere, that if spirit and matter were opposites 
they could not act upon each other, nor in any essential 
respect be transmutable. iThe simple solution of the problem-f 
lies in the fact that not only physical but also psychical^ 
energies inhere in matter, and that the latter always become 
manifest wherever the necessary conditions are found, or 
that, wherever matter is arranged in a certain manner and 
moved in a certain way in the brain or the nervous system, 
the phenomena of sensation and thought are produced in 
similar fashion, as those of attraction and repulsion are 
under other conditions. " IfjnattercanJaU tqjhe ground 
j Jien it can also think.** — Schopenhauer, In the form of a 
stone it^IIs to the ground; in the form of a muscle it con- 
tracts; in the form of living nerve-substance it becomes 
capable of feeling and of thinking, or rises into self- 
consciousness. The development of mind fi^om matter is*^ 
indeed one of the the latest, most difficult and most com- 
plicated triumphs of physical forces, and is the product of 
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a protracted toil, rising from step to step, through countlesg^^ 
centuries, till reaching the height of humanity. Nor can 
we say what shall be brought forth of similar fruit by the 
coming ages ; we must confess that perhaps as yet we see 
only the incomplete, the imperfect, and that perchance we 
have no conception of what matter may yet be able to 
accomplish in its future evolution in mental phaenomena or 
Acuities, by further complications and yet more highly 
developed forms of motion. " 

**The opinion that spirit has created matter," says the 
anonymous author of the Elements of Social Science^ 
(London, 1854,) **is an utterly groundless h3rpothesis, 
founded on no shadow of proof. There is not the smallest 
analogy in its favor, and it would appear as if human reason 
were yet in its childhood. In how much is it the least 
more conceivable that spirit should be infinite than that 
matter should be ? It is indeed much more, infinitely more 
inconceivable ; for while we can find no possible reason 
why matter should not be infinite, but are forced to that 
conclusion by the study of nature, we can on the other 
hand find no possible reason in nature why spirit should be 
infinite, but are forced to the conclusion that it is not infi- 
*nite. Spirit is a manifestatinn n{ ]\^i-^ anH^all life, bythe 
l aw of its being, is subject to ch ang^e and tj^r^fpr^ to ^i^f\\ 
Spirit is perishable, for it is absolutely indivisible from th^ 

perishable forms o f mattr**, ^"^ ^<^ ^'^ ^ wholly naHiral fnrn#> 
not foyeigT] tO ^^-^^r natiirQl fr^r/vxa^ Knt inHixngiKly jv:^iiQr1 ^^p 

with all other in m utual interdependence. . . . The spirit 
which designs in man is indissolubly bound up with a 
living organized brain. To maintain that the designer of 
the cosmical plan is a pure spirit is to argue against all 
analogy. According to our experience ^irit is without 
exception found in conjunction with a brainTltid-^ jiev^ 
greatps matter ■ . . . Tjijr pn m f r m it tr r f i om i| i i i i(p Iwwli i n 
fro m souls, is to destfby the truth of nature ; to place one 
aGSvethe other is a monstrous presumption which destroys 
thejmi y oi the i^nive rse.*' 
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" Divorced from matter," says Tyndall^ ''where is life"^ 
to be found ? Whatever oxxcfaiih may say, our krurwUdge 
shows them to be indissolubly joined. Every meal we eat, 
and every cup we drink, illustrates the mysterious control 
. of Mind by Matter.' ' 

There are philosophers who, in order to escape from the 
consequences of these or of similar considerations, go so 
far in their spiritualistic presumption as to deny or to 
throw doubt upon the exbtence of matter as such. The 
logical fallacy thus made has been cogently exposed by 
Stanski {Sur la sponianHU de la maiitre^ Paris, 1873.) It 
lies in this, that the unknoum idiosyncrasy of matter 
(compare the chapter on the infinity of matter) is taken for 
matter itself We indeed do not know what matter is in 
itself, any more than we know what force is in itself. We 
do not even know whether matter is single and simple, or 
if it is made up of the 60 — 70 known chemical elements. 
But this we know with all certitude, that something is there^ 
which attracts, repels, resists, moves, evolves the phenom- 
ena of light or of heat, and that when this something is 
taken away, the phenomena or activities evolved by it come 
to an end. This something is that which we call matter ; 
the phenomena mentioned are its actions ; and the cause of 
these actions is the force inherent in the matter. It is really 
comical that these philosophic gentry, after they fancy they 
have demonstrated the non-existence of matter and have 
shown that it is merely a thing of thought, yet continue in 
their writings and expositions to speak again and again of 
matter and its effects. Did they care to be consistent, they 
should begin by denying their own existence, for this 
wholly consists of matter, and should regard themselves as 
non-existent appearances, or phenomenal modes of an 
unknown something, or as the product of their own imagi- 
nation ! With such ghostly antagonists one would readily 
waive all further discussion, even admitting — a thing which 
has never been seriously denied — that there are a number 
of properties of bodies which do not inhere in them as such. 
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but which find their basis in the creation of our sense- 
organs. 

After all that has been said, it scarcely needs any further 
demonstration that matter in reality is not that empty thing, 
furnished with a set of negative attributes, which it was so 
erroneously represented to be, but in truth b the very 
opposite. Matter is not dead, ina nimate or lif^^. but — 
as will be more fully shown in a later r haptpr — ^^^ymTgfr^n 
ey^lCTdiec eand is fall of mast arrive lift* It is not shape- 
less ; but — as again a subsequent chapter will show — form, 
as well as motion, is its necessary and inseparable attribute. 
Nor is it crude, as badly informed people, using the word 
in a bad sense, will have it, but is so infinitely delicate that 
all conception of it fails us. It is not worthless, but is the 
common mother and generatrix of all that exists or is com- 
ing into existence, and is thus of the highest importance. 
It is not senseless, spiritless or thoughtless, but is fiiU of the 
most delicate sensibility and capable of the highest evolu- 
tion of thought in the living creatures that proceed there- 
fi-om stage by stage. Neither is it unconscious, but in its 
gradual earthly process of evolution ancf development it 
evolves all imaginable stages of consciousness from the 
lowest to the highest. Further and lastly it is not unpro- 
gressive and eternally the same and unchangeable, as 
spiritualistic controversialists maintain, but brings forth 
ever increasing vital and intellectual forces by an ever 
higher and enhanced complexity of organic compounds. 
It seems to be only the impressions of our education, led 
ever in opposition to the progress of science along roads of 
spiritualistic fancies, which make it so difficult in the case 
of most people to see the simple truth, and to let the well- 
spring of feet come forth in place of phantasmic specula- 
tions and imaginations. 

Materialists— albeit since the first publication of this 
book the term has become to some extent current and at 
each fitting and unfitting opportunity the designation has 
been dragged in neck and heels, unsuited though as it is to 
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the defenders of a philosophy which regards matter, force 
and mind not as separate entities, but only as different 
sides or various phenomenal modes of the same primal or 
basic principle — have been overwhelmed by their count- 
less opponents with a great number of accusations and 
charges, among which the reproach of (mental or moral) 
** * grossness " has played a great part. They can, however, 
console themselves with the example of the grtat Greek 
philosopher Anaxagoras, who was compelled to leave 
Athens because, with a knowledge of nature or a foresight 
marvellous for his time, he declared that the sun was not a 
god, but a fiery ball, a glowing mass of stone. His great 
contemporary, the spiritualistic philosopher Socrates y spoke 
of him on account of this theory as an " impious man ** — 
an epithet which, if well-merited, must now be applied to 
the whole educated human rice. This, like thousands of 
similar examples, shows, as /^ Mohr strikingly remarks, 
that more courage is needed to think with consistency or to 
proclaim new truths, than to charge at hostile cannons. 

For the rest, the whole struggle yet proceeding between 
Materialism and Spiritualism, still more that between 
Materialism and Idealism, must appear futile and groundless 
to him who has once attained to the knowledge of the un- 
tenability of the dualistic theory which always underlies it. 
All philosophical systems up to the present time have 
almost without exception been more or less dualistic, that 
is they have made a definite severance between matter and 
force, substance and form, being and becoming, movement 
and mover, nature and spirit, world and god, body and 
soul, earth and heaven, death and life, time and eternity, 
finite and infinite, — and all these things or conceptions have 
boen placed in opposition to each other and been treated as 
antitheses, whereas modem science has shown that these 
oppositions do not exist in reality, and that the separation 
can only take place in thought. Xbfite is. no matter with^ 
•i^MtJorceJbut neitherjstherfi_any. force withouLmatter^lhere 
isjo mmiJ wjtfiout matter^ but neither is there any matter 
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IjOUt mind ;j]Tg-^Jgj25} x\^tttrp^ witlww^siriumfWiiHiil, twt 
th p rP^l^-^ ^ ^ "^ orrangr<>m^nt withniifr nature ; thf^rf is nn 

ea^rth without hea yenjMAt. neither is there^a heaven without 

^rth ; there is no time_jyitbQut «t«TMty^; an d there is no 

ggemit y without time ; ther e is no finite without intuutir^ 

neither is there an infi nite without a fini te. 
r — — 

" Natur ist weder Kem noch Schale, 

Alles ist sie mit Einemmale." 

C Nature is neither kernel nor shell, but is both at the 
same time/') — G<Bthe. 

Science is not idealistic, nor spirtualistic, nor material- 
istic, but simply natural ; she seeks to learn everywhere facts 
and their logical corollaries, without doing homage in 
advance to a system in this or in that direction. Systems 
can generally include not the whole, but only half the truth, 
and offer to investigation certain hard and fast lines which, 
in its irresistible progress, it is compelled, or may be com- 
pelled, to overstep every moment ** Science," says Grove 
*•* should have neither desires nor prejudices ; truth should 
be her sole aim." 



Motion. 



Uavra M (AU things aow.)— Hbraklitus of Ephbsus. 

Wherever our eyes dwell on the universe, whithersoever we are carried in the 
flight of thought, everywhere we find motion.— K. Zxttbl. 

All is dependent on Matter and Motion.— P. A. Sbcchi. 

Matter possesses one inherent quality ; it is continual activity.— Gbrhardt. 

To explain an appearance is to lead it hack to motion and demonstrate the con- 
ditions of motion.— Dblungshausbn. 

ONE of the strongest supports of the natural order of 
the universe and of a unified view thereof, is the 
knowledge that motion is a necessary and indispen- 
sable attribute of matter and of the whole organic and 
inorganic world. Physical astronomy teaches us with abs 
solute certainty that the giant forms of the skies are in a 
state of constant change in shape and condition or consti- 
tution, like the forms of organic life on our earth ; and 
apparently the ceaseless movements which they execute 
among and against one another, controlled by the law of 
gravitation or attraction, are closely similar to those per- 
formed under gravity by the atoms and molecules, the 
finest constituent parts of each body or material form. 
For if, as Secchi says, the infinitely great is the province 
of the astronomer, while that which we may call the infi- 
nitely minute is the realm of the physicist and of the 
chemist, yet there is no distinction between the flindamental 
laws of mechanics which rule over each of these extremes. 
According to the same scientist, physicists to-day hold that 
motion is as indestructible as matter ; and if people have 
gradually arrived at the conviction that no atom of matter 
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is ever annihilated, he thinks they will also more and more 
recognize the indestructibility of motion as a fundamental 
axiom. In feet the English physicist Grove, iil the before- 
cited work, (p. 1 6), proves conclusively that motion is the 
most evident state of activity or energy of matter, and that 
*' of absolute rest Nature gives us no evidence ; all matter, 
as far as we can ascertain, is ever in movement, not merely 
in masses, as with the planetary spheres, but also mole- 
cularly or throughout its most intimate structure: thus 
every alteration of temperature produces a molecular 
change throughout the whole substance heated or cooled ; 
slow chemical or electrical actions, actions of light or invis- 
ible radiant forces are always at play, so that as a fact we 
cannot predicate of any portion of matter that it is abso- 
lutely at rest.*' The final result of his investigations is 
given by this scientist as that all the conditions of matier 
described by him are modes of motion ; or that all these 
conditions **are only matter moved or molecularly agitated 
in certain definite directions.*' (p. 169.) 

Hence motion must be regarded as an eternal and in- 
separable property or as a necessary condition of matter. 
Matter without motion exists no more than matter with- 
out force ; motion without matter exists as littie as force 
without matter. Nor can motion be deduced fi-om any 
force, for it is the very essepce of force itself, and can 
therefore have no origin, but must be eternal and in all 
places. Motion is everywhere in the universe, in the 
small as in the great The conception of dead or motion- 
less matter is utterly untenable; it exists only theoretically 
or as an abstraction, and not in reality, like that of forceless 
matter. F, Engels {Streitschrift gegen Dilhring, p. 40) 
speaks of a motionless condition of matter as '* one of the 
shallowest and most absurd conceptions, a mere phantasm 
of a heated brain." According to him motion is the mode 
of existence of mutter. Never and nowhere has there been 
matter without motion, nor can there exist any. Motion 
in the universal space, mechanical motion of smaller masses 
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in the individual spheres, molecular vibration as heat or as 
electrical or magnetic action, chemical decomposition and 
composition, organic life — each single atom of matter in 
the world is in one or other of these modes of motion, or 
in many of them at the same time, at any given moment. 
All rest, all equilibrium is but comparative and has only a 
meaning as a transference from this or that definite mode 
of motion. For instance, a body may be at rest mechani- 
cally, /. e, in mechanical equilibrium on the earth ; but this 
does not prevent it from sharing in the motion of the earth 
as in that of the whole solar system, neither does it prevent 
its smallest physical particles from completing the vibra- 
tions necessitated by its temperature, or its material atoms 
from undergoing chemical change. Matter without motion 
is as impossible as motion without matter ; and motion is 
therefore as uncreatable and indestructible as matter itself. 
In fact we are incapable, either logically or empirically, 
of framing a conception of motionless matter, or of a mo- 
tionless body. Wh en for ins tance a soHd c^j h^vy b^dyr 
s upport ed on a s^i3, continuesln'apparent rest, this^est 
is in lact butagparentTT^eing in reality only an arregted 
^r;susg^3e3jnotToririn which two ^ual and, opposite 
rootion s balance^each other. By removing the check the 
latent force can at any moment be re-transformed into 
dynamic force or work. The same holds good of an ex- 
tended spring or of compressed air, etc Rest must then 
be conceived not as incapacity for motion, but only as the 
resistance between two equal and opposite motions. And 
then the apparently inert body is not completely at rest, 
but only appears to be so in relation to its immediate sur- 
roundings. For it not only revolves with the earth on its 
axis, but also with it in its revolution round the sun, and 
with the latter again round the great central sun or the 
great centre of the milky way. ** Everything,** says 
W, Mayer {Kosmographisches Skizzenbuch, p. 217), is en- 
gaged in motion with respect to its surroundings. Every- 
thing moves with the surface round the centre of the globe, 
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with this round the sun, which ceaselessly whirls with us 
through space, and the mind becomes dizzy when it seeks 
to unravel this Gordian knot of interwhirling motions." 

But even if this movement of our earth through space 
did not exist, the apparently inert body would yet appear to 
move, inasmuch as it takes part in the never-ceasing oscil- 
lations or vibrations of the interior and of the surface of the 
earth, which become apparent to our senses from time to 
time in stronger and more striking fashion as earthquakes, 
volcanic eruptions, landslides, overthrows of mountains, 
emergings of islands, etc. The firm earth resting on such 
apparently unshakable foundations is in reality anything 
but stable and immovable ; it is only owing to the imper- 
fection of our means of observation or perception that we 
are not permanently conscious of these never-resting 
movements, nor in a position to control them. On the 
other hand the observations and investigations of geolo- 
gians have shown beyond doubt that a continuous slow ele- 
vation of one, and a corresponding subsidence of another 
tract of land occur, and that so far as we know, there is no 
point of the surface nor of the interior of the earth which 
can be regarded as being in a state of absolute rest. The 
lightest pulsation of the sea or the softest breath of wind is 
enough to impart vibrations to the surface of the globe and 
the objects thereupon. "As we," relates IV. Meyer (Joe, 
cit,) *'were assisting Prof. Plantamour in the autumn of 
1877 at the Geneva Observatory in watching certain lately 
discovered movements which the point of support of a pen- 
dulum made with the pendulum itself, thereby influencing 
its period of vibration, we observed by a three-thousand- 
fold linear increase the very slightest breeze, which, press- 
ing against the strong sandstone wall of the low building 
from outside, set the wall vibrating." 

But even if these cosmical and telluric influences, which 
impart some of the motions induced by them to apparently 
resting bodies, did not exist, they could not by any means 
be regarded as motionless, for their interiors are continually 
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disturbed by a number of most powerful motions. For the 
most solid body owes its condition only to the mutual attrac- 
tive force of its minutest particles, which continually oscil- 
late or swing round the so-called centre of gravity, and 
without which it would at once fall to pieces. That these 
particles are never able to attain a condition of relative rest 
is proved by the universally present force of heat, which is 
known to be nothing more than a mode of motion and 
which, since all bodies without exception contain heat, 
keeps these smallest particles or molecules in a state of 
continual movement. With each change of temperature, 
however slight, is connected an internal motion ; and this 
influence is sufficient to keep the whole of nature and all 
its substances and forces in ceaseless motion and change. 
Heat must indeed be regarded as the sole moving principle 
in the constant rotation of energies, without the presence 
of which a state of equilibrium would long since have been 
reached and therewith universal rigidity have set in. **A11 
the substances in nature,*' says Clausins in an excellent 
treatise on the nature of heat, ** even when they appear to 
be perfectly at rest, are engaged in the most rapid internal 
movement, and these movements in the bodies are trans- 
mitted to the surrounding ether, so that all space is contin- 
ually traversed in every possible direction by wavelike 
vibrations, and the perception of the vibrations is what we 
term heat." ** Heat and motion," says Du Prel, ** are the 
two fectors out of which we must construct the laws of the 
cosmos.'* 

But even this is not all ; for apart from heat-motions 
every body, however solid, undergoes a constant, though 
often slow and unnoticeable change, or transposition of its 
particles and its shape. Even the hardest and most solid 
body of stone, which serves as an example of rigidity and 
immutability, forms no exception to this rule, and is, as 
the researches of chemical geology have shown, in a state 
of constant inward change and transmutation, both on the 
chemical and on the physical side. As in the organic, so 
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abo in the inorganic world a constant change of matter 
takes place, and this may be best observed in the neigh- 
borhood of mineral springs. For it b chiefly water — es- 
pecially when it is in a heated and corbonate laden state — 
which initiates and assists each change, and it does so with 
unceasing and uninterrupted efiiciency. After water it is 
the heat of the interior of the earth and mechanical pres- 
sure, and on its surface the influence of the atmosphere, 
which co-operate in a constant chemical and ph)rsical alter- 
ation and transmutation of the constituent particles of our 
ancient planet. 

This transmutation obviously occurs most actively and 
most energetically in the organic world, the very existence 
of which depends thereupon. Even the province of latent 
or hidden activity is no exception to this, and if our senses 
or our means of observation were sufficiently keen, we 
should be able to observe in this also a constant change of 
composition and of form, while the external appearance 
deludes us with the image of absolute rest "Nothing,** 
concludes Hansiein from his researches on protoplasm, the 
primitive form of organic life (Heidelberg 1880) ** is constant 
in shape and mass. Even the outline and the minute con- 
struction of the nucleus or seed, which perhaps are compar- 
atively the most constant in the cell, do not remain the 
same. Each moment the parts may alter in number and in 
form, the body may change its structure or position, each 
molecular group may now firmly hold together, now freely 
dissociate itself. Yet are the form and individuality of the 
whole thing steadily preserved. * Everything escapes and 
nothing subsists."* 

In a former chapter we dealt fully with the law of the 
conservation or indestructibility of force, in order to show 
that no kind of motion can originate nor disappear, and 
that motion must therefore be regarded, as the primal con- 
dition or in some measure as the soul of matter. Before 
this law was known, it might well appear to the laity in 
many instances that a movement disappeared or was de- 
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stroyed without leaving anything behind it, /. e. that it had 
passed into a condition of rest This mistake is no longer 
possible, and this belief, founded on mere outward appear- 
ance, has been discovered to be one of the most radical 
errors which has ever ruled in science. Motion is as 
indestructible, as incapable of annihilation as force and 
matter ; it assumes other forms, other appearances, of 
which the new forms are equivalent to those from which 
they have arisen. It follows hence with absolute certainty 
that motion is as eternal and uncreatable, or as beginning- 
less, endless and originless as force or matter. Conserva- 
tion of force, conservation of matter, ceaseless change of 
motion, work and velocity — such is the general result of 
our present physical science. So well had the ancient 
natural philosopher Oken understood this — although he 
lacked the positive knowledge of the present day, — that 
he made this remark : ** Motion is from eternity ;*' and 
on the same grounds the philosopher Descartes was led to 
say : ** Give me matter and motion, and out of them I will 
build the universe.* ' The well-known physical law of the 
'* inertia of matter *' does not mean that matter is inert in 
itself, but only that rest or motion once begun cannot of 
itself change into its opposite, without being counteracted 
by some other force or motion. Rest is therefore not the 
absence of motion, but the resistance between two motions. 
Absolute rest does not exist ; it is, as W. Meyer says, an 
exquisite dream, a phantom of hope which the world 
knows not, which is without an instance in Nature. Na- 
ture itself knows no death, but only change ; no destruction, 
but only the passing over into other forms of motion ; it is 
an eternally raging whirling sea of motion and of change. 

Ruhe willst Du ? Siehe doch, 
Wie so thOricht Dein Verlangen : 
Der Bewegung hartes Joch 
Hftlt die ganze Welt gefangen. 

Nirgendwo in dieser Zeit 
Magst Du jamais Ruhe finden, 
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Und vom Fluch der Thftdgkeit 
Kaim Dich keine Macht entbinden. 

Rube kann es geben nicbt 
Noch im Himmel, noch auf Erden ; 
Und aus Tod und Sterben bricht 
Neues Wachsen, neues Werden. 

Alles Leben der Natur 
1st ein Meer von Thfttigkeiten ; 
Ohne Rast auf ihrer Spur 
Must Du mit dem Ganzen schreiten. 

Selbst des Grabes dunkles Thor 
Gibt Dir Rube nicht hienieden, 
Und aus Deinem Sarg hervor 
Sprossen neue Lebensbiathen. 

("Dost thou ask for rest? See then how foolish is thy 
desire ; the stem yoke of motion holds in harness the whole 
universe. Nowhere in this age canst thou ever find rest, 
and no power can deliver thee from the doom of activity. 
Rest is not to be found either in heaven or on earth, and 
from death and dying break forth new growth, new birth. 
All the life of nature is an ocean of activity ; following on 
her footsteps without ceasing thou must march forward 
with the whole. Even the dark portal of death gives thee 
no rest, and out of thy coffin will spring blossoms of a 
new life.") 

The eternity of motion and its necessary existence were 
laid down as axioms long ago by the most ancient Greek 
philosophers who lived prior to the Socratic age. Especially 
did the atomists, Leukippus and Demokritus and their 
famous diciples Epikurus and Lucretius^ regard it as self- 
evident that the atoms, out of which proceed all existence, 
should be considered as having been in motion fi-om all 
eternity. On the other hand, Anaxagoras (500 B. C.) was 
the first who divided spirit fi-om matter, and derived motion 
fi-om the activity of a reasoning ordering spirit {yo^^^ He 
was followed by Plato's pupil Aristotle^ who also held mat- 
ter to be incapable of self-movement and maintained the 
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necessity of the existence of a world-moving spirit or 
reason, or diprimum mobile ^ not moved by anything eke. 
This opinion, which was thoroughly acceptable to the Chris- 
tian conception of God, was sustained by the powerful 
influence of the Aristotelian philosophy down to the times 
of Descartes and Spinoza. Thus, the great mathematician 
Newton^ the discoverer of the laws of gravitation, considers 
matter as originating and set in movement by the will of 
God. Leibnitz (1646-1716,) one of the most comprehensive 
minds that ever existed, was the first to venture upon stat- 
ing once more that motion was self-originated. " Every- 
where," he says, ** there is activity, and I give it a firmer 
ground than does the ruling philosophy, for I am of opinion 
that there are no bodies without motion, and no substances 
without mighty energies." According to this view, matter 
is*neither dead nor inert, and is not impelled nor driven 
from outside in some fashion by some deus ex machina, but 
has in itself force and resistance. The conception of 
dead matter is a mere abstraction, answering to nothing 
real, for matter, as we know experimentally, is everywhere 
full of life and motion and bears within itself its formative 
energies. Just the same view relating to matter was 
maintained by the materialistic philosophers of the eight- 
eenth century. According to Holbach {Systhne de la 
Nature^ the world is nothing more than matter and 
motion and an endless concatenation of causes and effect. 
Everything in the universe is in constant flow and change, 
and all rest is but apparent Matter and motion are 
eternal. Diderot and his successors held the same opinions. 
And all this is entirely borne out by modem science. 
The investigation of motion is her peculiar task, and her 
province embraces everything that may be traced back to 
motion. Matter in motion or capable of motion is or must 
be her first and last word. ** Eternal motion in infinitely 
manifold forms," says L, K, Popow ** grouping itself to- 
gether and dissociating itself, but never wholly disappear- 
ing — that is the nature of the cosmos as a whole." 



Form. 



The mam of living things does not present itself to as ts the ctrryinf-ont of a 
reasoned, designed and followed plan, hot as a historical result ; that is, as 
the continnallx modified outcome of a number of causes which liave acted 
successively, and in which there is a cause for each accident and each 
Irregularity —the plan has no existence save in appearance. Forces necessa- 
rily work blindly, and existence arises from their co-operation. If any one 
imagines that nature works on a serial plan, he will find himself mistaken. 
The series is a result, not a thought, not a design of nature : it is nature itselC 
—It is however, perfectly obvious that if the forces of the whole universe 
constantly act uniformly upon our globe, their work must form a complete 
and perfectly graduated series.— Jouvbncbl. 

This fomiative law is and remains a purely teleological, incomprehensible, im- 
material principle, in its essence Identical with vital force.— Habckbl. 

Nature is generally more simple than our conception thereof; we begin with very 
complicated theories and end with the most simple.— Du Prbl. 

THE idea of form can no more be separated from that 
of matter than can those of force or of movement be 
separated from it. A shapeless matter b a nonentity, 
neither logically conceivable nor empirically present in 
nature. Let anyone think of matter as he will, he can only 
think of it under some form, even if it be an embryological 
or incomplete one ; and experience shows that even that 
chaotic mass of matter or primal world-mist, which must 
be r^^arded as the embryo of future worlds and solar sys- 
tems, appears to the observer under the most varied forms. 
Form however did not spring from matter, as Minerva did 
from the head of Jove, but in the perfection in which we 
now see it is the result of slow and laborious evolution, 
which took millions upon millions of years in the doing. 
And indeed this evolution proceeded in such fashion that 
no doubt remains that we cannot speak even in the very 
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widest sense of a preconceived plan or a preordained 
formal order, but that all militates most emphatically in 
fevor of Nature's own action in the moulding of her form 
without any previous design. But since this action had 
occasion ever to develop itself under external circumstances 
that were slowly and gradually changing in every direction 
in a uniform manner and without interruption, it b obvious 
that an apparent order and an apparent plan should have 
arisen ; that b to say, that a perfecdy graduated series of 
more and more perfect forms should have developed. Had 
these forms been in any way imposed upon nature from 
without or from above, or were they — to say the least — 
the outcome of preconceived ideas or of firmly-grounded 
principles, then would the processes be wholly incompre- 
hensible by which were shaped, step by step, the forms of 
the universe, or of the different solar and planet systems, 
or of our earth with its living organic or inorganic forma- 
tions. In all these formations do we behold so much in the 
shape of accident, irregularity, imperfection and depen- 
dence on changing circumstances or conditions that the 
theory of a pre-ordained formal arrangement is met by 
insuperable difficulties. On the other hand, the endless 
astonishing variety of formations in nature, in which an 
absolute repetition b never found, b the best proof of the 
eternal internecine conflict in matter, evoked by the conflict 
of the forces at work therein. Let anyone study the won- 
derful and beautiful forms of snowflakes or snow-stars fall- 
ing to the ground on a cold winter's day, and he can con- 
vince himself that one day the forms are quite different 
from those of the day before or of the day after, although 
the conditions may differ but in the very smallest degree. 
Nevertheless this minute difference has sufficed to evolve 
these very different forms ; it shows that, as Cams Sterne 
{Sein und Werdeti) says, "each of these fugitive forms b 
the exact expression of a special complex relation between 
the mobture, motion, pressure, temperature, rarity, elec- 
trical tension and chemical composition of the air that pre- 
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vailed during their formation. With a many-sidedness of 
ideas, which anyone engaged in the drawing of patterns 
and designs for fabrics might envy, the intrinsic faculties 
of the simplest and most indifferent compounds we know 
of show themselves thus in opposition to the moulding 
influences of the outer world." 

Still more does the gradual evolution of the organic 
world prove most conclusively — since herein the strife of 
forms in nature has reached its highest point — that form is ^ 
nothing more than the necessary result of material actions 
and counteractions. Slowly and only with the help of an 
almost unending series of years have these organic forms 
attained their present perfection and variety, and now re- 
veal to us in this fashion all imaginable varieties and 
transitions, and a ceaseless interchange of form and mode 
of living, according to the variations of the external and in- 
ternal influences under which they lived or were constrained 
to live. Only through countless transitions and transfor- 
mations could they evolve the vegetable and animal worlds 
from the scantiest and most imperfect beginnings up to the 
present wealth of forms, and this we shall show and illus- 
trate more fully in a later chapter. None of these forms, 
whether they belong to our own age or to prehistoric ages, 
manifest in any one instance fixed character, which they 
preserve unchanged as a distinct type throughout varying 
external circumstances. On the contrary ; everywhere this 
type is easily changed, and there is no type of any organic 
group of which there cannot be found the most striking 
exceptions and variations. Indeed, by virtue of the proofs 
yielded by the theory of evolution, there can be no doubt, 
that the types, or organic phyla, which, at their furthest 
points, appear most severed from each other and of the 
most diverse kind, such as the birds and reptiles or the 
fishes and the higher Rotifera, are closely connected at their 
points of origin, and that everywhere a higher type can be 
educed fi-om a lower, and a lower from one stUl further 
beneath it All this shows that form is not a firmly fixed 
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nor a pre-ordained type, but is more or less accidental, 
that it is not original but proceeding from gradual amend- 
ment, not essential but superficial, and dependent up>on 
circumstances without which a material entity cannot be 
conceived. 

A yet stronger argument in favor of this theory is found 
in the single feet that — as has been proved beyond doubt 
by modem biological science — the whole range of the 
organic world fi-om the lowest to the highest, from the 
simplest to the most complex forms, has been made up of a 
single and very simple form-element and from its products, 
the cell^ and that this simple form, which consists of enclo- 
sure, contents, and nucleus, arises again from a yet simpler 
original compound of matter, viz. th^ protoplasm or forma- 
tive matter. This protoplasm or living matter, the re- 
markable vital properties of which are due to the peculiar 
chemical and physical properties of the carbon it encloses, 
and of its compounds, presents itself in a semi-coagulated, 
homogeneous form of larger or smaller bodies of albumen, 
capable of nutrition and reproduction, in which all organic 
functions are not, as in the higher animals, discharged by 
special organs, but are the immediate outcome of the un- 
formed organic material. These forms thus stand on the 
border-land between organic and inorganic bodies and 
clearly reveal to us how organic beings are gradually de- 
veloped out of more or less formless compounds of matter, 
through influences and circumstances which will be more 
fully investigated in a later chapter. 

What the cell is to the organic, the crystal is to the in- 
oi^nic world, although we must not allow ourselves to be 
led away into the false idea that the two kingdoms can be 
sharply divided off by this difference of shape, and that 
they can be separately built up on these foundations of 
completely distinct forms. For as the cell springs from 
the protoplasm, so does the crystal form itself out of the 
shapeless mother-ley or out of previously amorphous, /. e, 
formless bodies by mere re-arrangement of atoms, and, in 
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doing so, manifests very striking signs of an inner life, 
which do not allow us to look on it as a mere aggrega- 
tion of lifeless matter, but show manifold resemblances to 
the internal processes of plant and animal life. In point of 
fact, the remarkable proteid or albuminoid crystals, discover- 
ed by Reichert in 1849, or NdgeWs so-called "crystalloids," 
which behave exactly like organic bodies and exhibit all 
the peculiar properties of protoplasm, practically fills up 
the apparent gulf between cell and crystal or between the 
inorganic world and the organized cellular formations of 
the plant and animal worlds. In fact, a crystalloid can 
only be regarded as a crystallized cell or as a cell-like 
crystal ; we are constrained to agree with Nfigeli when, 
basing his opinion on such facts, he declares that the dif- 
ference between organic and inorganic is no other than 
that which exists between the simple and the complex. 

Under such circumstances it cannot surprise us to find 
that the lowest living things, which stand on the lowest 
steps of organic existence midway between plants and ani- 
mals, the so-called protista or primitive life-forms, manifest 
in their various shapes a startling approach to the inorganic 
world, and in contradistinction from the more highly de- 
veloped plants and animals, show mathematical outlines 
most closely resembling crystals and crystalline forms. 
** If,** says Haeckel, {The Realm of the Protista, pp. 38 
and 46), **the formative power of the formless protoplasm 
calls forth our highest admiration among the remarkable 
Polythalamia, this is yet increased when we ttun to the 
nearly allied Radiolaria. In these most interesting primal 
beings we meet with the greatest variety of beautifbl and 
strange forms that can be found in the organic world. All 
possible types which could be placed in a promorphological 
system are found embodied in these.** — '* We have as yet 
no conception of the significance of these very varied, 
strange and exquisite forms, nor of the way in which they 
are shaped by the formless protoplasm of the Radiolaria." 

From this common root of the plant, animal, and mineral 
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realms that whole rich world of forms in nature with which 
we are surrounded to-day, has gradually developed by slow 
differentiation and improvement. **Just as with crystals," 
says Jouvencel (^History of Creation, II, p. 308) "each 
tetrahedral and prismatic type is capable of passing by con- 
secutive modifications into ever more complex forms, so 
were the earliest primeval forms of life capable of taking on 
ever more complex forms by consecutive modifications. 
But as among crystals all forms, even the most complex, 
of any given type, are obtained by a very simple process of 
modification, viz. the formation of new faces by a con- 
secutive deposition of new molecules — so in the case of the 
living thing even the most complex forms can be evolved 
from a given type by a very simple process of modification, 
which consists in the formation of new parts by a con- 
secutive addition of new cells.'* 

We therefore require no mysterious "type-creating 
power," no peculiar law of formation, no pre-ordained 
scheme of thought to account for the existence of form, 
but only a simple contemplation of nature as she is. Form 
is not ^principle but a result] it is not the execution of a 
predesigned plan, but the necessary product of the interac- 
tion of a large number of causes, contingencies or energies, 
which, blind and unconscious in themselves, yet working 
on everywhere and at all times without cessation, cannot 
but produce an apparently perfect and graduated order and 
succession. When the ancient philosophers of Hindustan 
and Greece could not reconcile the opposition between 
matter and form and sought, now to get out of the difficulty 
by the conception of an eternal form -design of matter, now 
by setting form against matter as the higher and ruling 
principle, now by treating both on terms of equality, but 
still as antitheses, it was scarcely possible to do otherwise 
at a time when the principles of the theory of evolution had 
barely dawned upon the human mind. To-day, when we 
are to some extent in a position to follow up the history of 
the endless events lying behind us, in ascending to the 



FORM. 73 

world-embryo of primal mist, it should be recognized that 
to exaggerate the importance of form as b still done by 
many scientists, is as much an error as to exaggerate the 
importance of matter. The former leads to Idealism, the 
latter to Materialism ; but the conception that form and 
matter are as indivisible as matter and force or as matter 
and motion can only lead to that unified conception of 
the world, based on the recognition of a natural and self- 
existent order of things, which, taking its stand on the 
progress of science, is destined to become more and more 
the common creed of all men of culture. 



Immutability of Natural Laws 



The sovernmeat of the universe shonld not be resmrded m the ordainment of the 
world-order by an extramundane intelligence, but rather as the immanent 
inteUigence of cosmic energies and their proportions.— Strauss. 

The energies working in matter work, so far as oar observation extends, accord- 
ing to immnUble laws, which never vary, but which always have been and 
always will be valid.— Th. Molobnhauk. 

If modem sceince denies miracles, it is only to reveal to us a world which is in 
itself an everlasting miracle.— A. Lamgbl. 

THE laws by which Nature works and acts in her endless 
movement, in her ceaseless being and becoming, in 
building-up and destroying, are not, as the child-like 
phantasy of nations used to imagine them in ancient times 
and as weak and uncultivated minds still believe at this day, 
laid down and dictated to Nature by some lawgiver or 
lawgivers standing outside or above Nature, but are the 
natural and^ecessary expression of the interaction of all 
ph3rsical forces. By analogy with human activity and con- 
ditions the inaccurate and misleading name of "law" has 
been employed to express this fact But this analogy is in- 
applicable, because the phenomena or facts of Nature, inter- 
linked by absolute necessity, have nothing in common with 
the arbitrary commands of a human lawgiver. The law of 
Nature does not exist beside nor outside matter or Nature, 
but is only, as stated above, aj^^expression for the proper- 
ties or motions indissolubly united with it While human 
laws necessarily presuppose a lawgiver or a controlling will, 
be it that of a single ruler or that of the community at large, 
it is not so in the case of natural laws, which are not 
imposed upon matter or upon Nature, but are inseparable 
from and identical with her very self. ^' ' 

(74) 
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Hence it follows — as has been proved beyond doubt by 
experience — that natural laws are immutable, that is to 
say, that they are inaccessible to caprice or to outside in- 
fluence, and that they must be regarded as being as eternal 
as matter and as Nature itself. Nothing can happen in the 
universe, be it the greatest or the least of things, except by 
the influence and as the result of natural laws. Rigid in- 
exorable necessity rules the whole and the course of Nature. 
'* Natural law," says Moleschott, "is the most stringent ex- 
pression of necessity." There is neither exception nor 
limitation here, and no conceivable power is able to escape 
from this necessity. At all times and for evermore, a stone 
^hich is upheld by no support falls towards the centre of 
the earth' ; never has a command been given, nor ever will 
such be given, bidding the sun stand still in heaven. The 
experience of more than a thousand years has pressed on 
oteervers the conviction of the immutability of natural laws 
with ever increasing and at last with such absolute certainty, 
that not the least doubt can remain as to this great trutlu 
Inch by inch has science, in seeking after light, won their 
positions from the ancient childish creed of the world, — 
wrested from the hands of the gods their thunder and light- 
ning and the darkening of the stars, and has subdued under 
the controlling fingers of man the mighty forces of the old- 
world Titans. All that seemed incomprehensible, miracu- 
lous, caused by a supernatural power, how quickly and how 
easily has the torch of investigation shown it to be the out- 
come of hitherto unknown or imperfectly estimated natural 
forces ; how swiftly did the might of the spirits and the 
gods melt away beneath the hands of science ! Supersti- 
tion must fall before cultured reason and knowledge must 
step into its place. With the most absolute truth and with 
the greatest scientific certainty can we say at this day : 
There is nothing miraculous in the world ; ever)rthing that 
happens, has happened and shall happen, happens, has 
happened and shaJl happen naturally; that is to say, in 
a manner that rests exclusively on the regular working 
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together or interaction of materials that have existed from 
all eternity and of the natural forces united with them. No 
revolution of earth or sky, however violent, could have 
taken place in any other way ; no mighty hand, reaching 
down from the ether, raised up the mountains and limited 
the seas, nor traced their orbits for the suns and planets, 
nor created animals and men after its own whim and 
pleasure ; but all this was done by the very same forces 
which at this day still make seas and mountains, regulate 
the course of the worlds and bring forth living things ; and 
all this took place as the expression of the most stringent 
necessity. Where fire and water meet, there vapor must 
arise and exert its irresistible force on its surroundings. 
Where a grain of com falls on the ground, there it must 
grow. Where the lightning is attracted there it must 
strike. Where two bodies with chemical affinity meet un- 
der certain conditions there they must combine, and under 
other conditions they must separate. When an organism 
suffers an incurable injury it must perish, and so on. Can 
there be any doubt about these truths ? No one who has 
studied nature and his own surroundings even in most su- 
perficial fashion, and who knows the merest outlines of the 
acquisitions of natural science, can help becoming con- 
vinced of the necessity and immutability of the laws of 
Nature. 

''Everywhere," says G, H, Schneider {Der thierische 
Wille, p. 137 et seq.,) "we observe only immutable natural 
laws and blindly working causes. Hence the ghost of a 
personal, universal spirit, interfering in natural processes, 
has long been banished from astronomy, physics and chemis- 
try ; no chemist now thinks of ascribing the union of two 
elements to the will of a god, and no scientist now sees the 
manifestation of the divine will in any phenomenon of 
attraction or friction. The ignorant layman may believe in 
a personal god ; but the scientist or the educated layman, 
who is able to grasp the fact of adaptation without assuming 
the will of a personal god, would place his reason below 
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that of the simplest peasant if he believed in such a one 
without foundation. . . . Belief in God is therefore almost \ 
confined at the present time to those so-called learned men / 
who know scarcely anything about natural processes, and y ^ 
who are therefore compelled to fall back on the will of a i 
personal god for the explanation of the simplest physical ] 
processes." etc. "^ 

As with the doings of nature so is it also with the doings 
of man, which arise from natural causes and influences, and 
which similarly obey that inexorable regularity which rules 
throughout all existence and which admits of no exception. 
It lies in the nature of each individual being that it should 
begin, exist and perish, and no living thing has ever yet 
formed an exception to this rule. Death is the surest 
calculation that can be made, and is the inevitable fate or 
end of every individual existence. His hand is stayed by 
no mother's prayer, by no wife's tear, by no man's wrath ; 
he snatches the blooming child from the arms of the des- 
pairing mother or the tender parent from the side of the 
helpless child ; he reaps terrible harvests and incessantly 
goes on heaping up hecatombs of perished lives, the 
destruction of which brings pain and anguish, trouble and 
poverty on the bereaved. **The laws of Nature," says"^ 
Vogt, '* are rude unbending forces, which know nothing of 
morality nor of compassion." ** Nature," says DU Prel, • 
' *is neither cruel nor loving, neither tender nor hard-hearted ; ^ 
she merely acts according to laws, and in the whole uni- 
verse^ot an atom moves except by law." No power in 
the Universe quells the wrath of the elements, contending 
against each other and against men with destructive violence; 
no command from on high checks the devastating fiiry of 
*Storm, water or burning sun ; no call wakes the dead from 
their sleep ; no angel lets the prisoner out of his dun- 
geon ; no hand stretched out from the clouds reaches bread 
to the hungry nor drink to the thirsty ; no sign from heaven 
grants supernatural knowledge ; no light from above gives 
comfort or solace to the despairing soul. ** Nature, "says 
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Feuerbach, ** answers neither the questions nor the plaints 
of man ; she inexorably flings him back upon himself/* And 
even Luther found himself compelled to say in his ingenu- 
ous way : ** For we see by experience that God does not 
take care of this temporal life." The same thought is 
expressed by Leopardi, the femous poet of Pessimism, in 
the following words ; " Yet O Nature, as I understand the 
world, thou troublest not thyself in thy courses over our 
good nor over our ill." ^ 

We know of no ** spirit that is independent of natural 
forces in its manifestations," as Liebig terms it; for never 
has an unprejudiced and scientifically trained observer 
discovered any such manifestations. And how could it be 
otherwise ? How would it be possible that the unchange- 
able order and regularity in which all things move could 
ever have been destroyed, without making an irreparable 
rent in the Universe, without handing over ourselves and 
the world at large to an unfathomable and unspeakable arbi- 
trary will, and without making all human science appear as 
mere childish drivelling, all earthly effort as idle toil or as 
a useless striving after something that in a higher order of 
things would have been obtained long ago? Above all, 
what object or significance could there be in this whole 
world, regularly appointed and developed as it is, if it were 
under the arbitrary influence of a higher power which 
could at any moment suspend or break through its laws or 
institutions at its own pleasure ? 

Such exceptions to the rule, such deviations from the >^ 
normal order of things have been called miracles, and plenty 
of them have been put forward in all ages. Their origin 
is due partly to intentional fraud, partly to superstitious 
ignorance and to that strange longing for the wonderful 
and supernatural which seems indelibly wrought into human i 
nature. How plainly soever the facts may speak, it is i 
difHcult for man to persuade himself that he is everywhere f 
and under all circumstances surrounded by a network of 
uninfringible laws. The idea produces a feeling of op- 
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pression within him, and he does not resign the hope of 
discovering some thing that might break through this 
network. The younger and the more uncivilized and 
uneducated the human race, the greater play must this 
desire, have had and the more numerous must have been 
^e miracles wrought ; for as Radenhausen says : * ' the more 
ignorant man is, the more miracles must there be for him." 
Even at this day, among savage and ignorant nations and 
among the uneducated generally, there is no lack of muacles, 
and there remains rampant a belief in goblins and diablerie 
and in certain higher influences mocking the laws of nature; 
even the shocking belief in witches and the devil, under 
whose poisonous breath our unhappy deluded race had to 
suffer heart-breaking tortures for such a length of time, still 
prevails among the lower classes of our society, despite its 
vaunted high degree of civilization — not to mention the 
miracles and apparitions to which the priests treat the 
unthinking multitude every now and then in various places 
and which prove such great and highly remunerative 
attractions. It would be an insult to the intelligence of our ^ 
readers, were we to further expatiate on the physical I 
impossibility of miracles. No educated man who has ac- 
quired but the most superficial knowledge of nature, still 
less a man proficient in science, can at this day believe in a 
miracle or in the possibility of anything happening in ) 
opposition to the recognized laws of Nature. We only ^ 
consider it most remarkable that a man possessed of so 
much acumen and of such a clear mind as Ludwig Feuer- 
bach^ should deem it necessary to use all his dialectic 
power to upset the Christian miracles. Where is the founder 
of a religion who did not think it incumbent on him to usher 
it into the world with a flourish of miracles? And did not in 
each instance the result show that he was right? What 
prophet, what saint has not worked miracles? What seeker 
after miracles does not even at this day find plenty of pabu- 
lum to satisfy his craving with? And do not they also 
belong to the miraculous, those talking and dancing tables, 
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those drum-beating spirits, those spiritualistic mediums and 
those beings of four-dimensions, who rejoice in so large a 
following and have inveigled even men of a serious turn of 
mind and men of learning into the meshes of their folly? 
In the eyes of science all miracles are alike, they are the 
outcome of an ill-regulated fancy, combined with an utter 
ignorance of the laws of Nature. 

** There are no miracles in Nature," says the famous 
Sysihne de la Nature, * 'except for those who have not 
sufficiently studied her." 

** Every miracle,'' says Cotia, **if it really took place, 
would lead to the conviction that Creation is unworthy of 
the reverence with which we all regard it ; and were there 
any, mystics would have %o infer from the imperfection of 
the things created, that the creator also is imperfect." 

** Miracles," says Giebel, "are the greatest monsters in 
the sphere of natural science, in which no blind faith holds 
good, but only the knowledge acquired by personal con- 
viction." 

And Jouvencely the French savant, says : "I believe 
neither in chance nor in miracle, but only in phenomena 
regulated by laws. " 

Would any one have thought it possible for the clergy 
of a nation so intelligent as the English to have given in 
the face of the whole world a proof of such crass supersti- 
tion as they did in their controversy with Lord Palmerston 
which created quite a sensation at the time ? When they 
moved the government to have a day of national humilia- 
tion appointed for the purpose of averting the cholera, the 
noble Lord answered tihat the spread of the disease was 
owing to natural and partially known causes, and could be 
prevented very much better by sanitary measures than by 
prayer. For having given this sensible answer, Lord 
Palmerston was taxed with Atheism, a much more serious 
charge in England than anywhere else, and the clergy pro- 
nounced it to be a sin of the deepest dye not to believe that 
the Almighty could at any moment set aside the laws of 
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Nature as he pleased ! Any commentary on this would be 
superfluous. 

Dogmatic works declare that the view that the world, 
like a wound-up watch, can go on regularly by itself, is a 
view unworthy of God ; in their showing, God must be 
r^arded as the constant regulator, who either creates 
anew or gets the machine over all the hitches it is subject 
to. On that account, our great master of natural science, 
A, V. Humboldt, has been censured by some for having 
represented the cosmos as a complex arrangement of nat- 
ural laws and not as the product of a creative will. They 
might as well blame the natural sciences for existing, for 
not a single author, but science itself has taught us to re- 
gard the cosmos as a complex arrangement of unchangeable 
natural laws. 

Whatever theological interest or narrow-minded pedantry 
can urge in opposition to this, is controverted by the 
strength of the facts, which in this respect leave no room 
for any doubt. To be sure, our opponents know how to 
adduce plenty of facts on their side of the case. If we are 
to credit the accounts of the Bible, God created the world 
in six days and according to the contention of theological 
geologists, has never left off since, calling, ever and anon, 
new entities into being. To be sure, he once dried up the 
Red Sea, so that the Jews might pass over it, and in all 
ages he has frightened people out of their wits with comets 
and eclipses. The New Testament tells us that he actually 
clothes the lillies of the field and feeds the birds of the air. 
But where is the educated person who, at this day, beholds 
in these occurrences anything more than the results of nat- 
ural causes and conditions? and who is ignorant of the 
fact that neither the lillies of the field nor the birds of the 
air could exist if the natural conditions of life remained 
unfulfilled ? And lastly, can it be regarded as a very dig- 
nified view of the Deity to imagine, as the great Newton 
thought himself compelled to believe, that God represents 
an extramundane power or force, which every now and 
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then gives the world a push, adjusts a screw or does similar 
things, like Sam Slick the Yankee clock-mender? The 
theological theory makes out — and it could not very well 
do otherwise — that the world was created by God faultless 
and perfect How then can it want repairing ? 

It stands to reason, therefore, that the conviction of the 
immutability of the laws of Nature is the same among all 
unprejudiced investigators, who only differ in the fashion 
in which they seek to make this conviction agree with the 
traditional belief in the existence of a personal omnipotence, 
or intelligence, or creative energy, or so-called absolute 
power. Both naturalists and philosophers have tried their 
hand at it for a long while in many different ways, but ap- 
parently with the same unsatisfactory result Indeed, it 
was scarcely possible for these attempts at reconciling faith 
and science to prove successful, if carried on scientifically ; 
for they either contend against facts, or trespass on the 
province of theology, or entangle themselves in contradic- 
tions, or shelter themselves behind an impenetrable obscu- 
rity. Thus, for instance, the famous Oersted^ the discoverer 
of electro-magnetism, says : **The world is governed by 
an eternal intelligence, which manifests to us its workings 
as immutable natural laws.'' But nobody can comprehend 
how an eternal and ruling intelligence can be in unison 
with immutable natural laws. Either the natural laws rule;, 
or the eternal intelligence rules ; working side by side, 
they would fall to loggerheads at every moment ; the rule 
of the latter would render the former useless, while the 
working of immutable natural laws admits of no exception 
nor of any personal interference, and therefore can never 
be set down as a system of government rule. On the other 
hand we cannot deny ourselves the pleasure of noting a 
sentence from the same authority for the benefit of those who 
hold that this recognition of the working of immutable 
natural laws must need produce a feeling of alarm and de- 
pression in man. **By means of this knowledge," says 
Oersted, ** the soul obtains internal peace and unison with 
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all Nature and is thereby relieved of that superstitious 
dread, which has its foundation in the idea that some su- 
pernatural powers can interfere with the order of the eternal 
course of Nature." The same thought is expressed by 
JV, H. Grove as follows : "To the educated man the feel- 
ing of acquired knowledge yields a higher satisfaction than 
the love of the miraculous ; '* similarly by Radenhausen : 
** Self-reliance must increase with the knowledge that the 
world is ruled not by capricious, unknown spirits, but 
by known infrangible laws."* 

Most signally have those failed who regard the supreme 
or absolute power as so interwoven with the things of na- 
ture as to cause everything that happens to take place by 
his direct influence, though in accordance with settled laws; 
or in other words, that the world is a state ruled by laws, a 
kind of constitutional monarchy. The immutability of nat- 
ural laws is such that in no place and at no time has an ex- 

* Ever since popular works have diffused the results of modem science among 
classes that had not been previously reached by it, cries of woe and lamentations 
innumerable have come from all holes and comers, complaining of the "disconso- 
late nature" of these results, and this wailing has, if it be possible, become even 
more frenzied since the appearance of the first issue of this book. Complaints of this 
kind are mostly uttered by ignorant people only. The exceptionless regularity 
which rules the World and Nature, and the limits of which cannot be overstepped 
by any individual, and the consdonsness that nothing within us or around us is 
caprice, but that all is necessity, are on the contrary, calculated to produce in the 
mind of a rational being a feeling of humility, and at the same time one of repose, 
seliH^ntentment and self-respect, and to yield an inward strength that does not 
rest on doubtful fancies, but on certain knowledge of the trath. How beautifully 
is this sentiment expressed by Virgil, in the fiunous lines so felicitously rendered 
by Dryden: — 

" Happy the man, who, studying Nature's laws, 
Through known effects can trace the secret cause— 
His mind, possessing in a quiet state, 
Fearless of fortune and i^igned to fiAe !" <1 

Any other opinion, which seeks to refer the destiny of man to its relation with 
an unknown, capriciously acting and raling Something, degrades him to a mere 
toy in the hands of unknown forces, to a powerless ignorant slave of an invisible 
lord. " Are we but sucking pigs, who are flogged to death with rods for princely 
tables, that their flesh may taste more savoury?" (H6rault in George BQchner's 
Dm$U9tCi Tod.V-*'^ He who finds this theory of the universe comfortless," forcibly 
remarks A. WUisner {Der wiedertrstantUne Wunderglambt^ Leipsig, 1875,) 
"pfailosophiaes vrith wishes instead of with knowledge." < ' 
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cepdon to them occurred, that under no circumstances do 
they reveal the working of a controlling hand, and that 
their interaction constandy takes place quite independent 
of all rules of a superior intelligence^ now building up, now 
destroying, now apparendy according to a design and now 
again quite blindly and in opposition to all laws of morality 
or reason. 

Some of the facts that are as obvious and as plain as day- 
light show that no guiding intelligence can be direcdy at 
work either in the organic or inorganic formations that are 
continually renewing themselves upon the earth. There 
exists in Nature a tendency to form, which is the outcome 
of a definite formula, and is so blind and so dependent upon 
casual external circumstances, that it often gives birth to 
the most senseless and aimless forms, that it is often in- 
capable of surmounting or conquering the smallest obstacle 
it meets in its way, and that it fi'equently obtains the very 
opposite of the effect which it ought to obtain according to 
the laws of reason or intelligence. We shall take the op- 
portunity of adducing an abundance of examples of this in 
a subsequent chapter, viz. in that on Teleology. It thus 
happens that the theory alluded to has found the fewest 
adherents among naturalists, who have daily and hourly 
opportunities of satisfying themselves of the purely me- 
chanical action of physical forces. A rather larger number 
of people have given in their adhesion to a compromise 
which consists in submitting to the force of facts and ad- 
mitting that the present play of physical energies is wholly 
mechanical, utterly independent of any impulse received 
from without and in no way arbitrary, while contending, 
on the other hand, that this state of things could not have 
existed from all eternity, but that a creative power, endow- 
ed with the highest intelligence, both created matter and 
imparted to it those forces and laws, binding them up with 
it by an indissoluble union, according to which it should 
work and live ; and that, having done all this, the creative 
power gave to the universe the first impulse to movement 
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and thenceforward subsided into inactivity. "There are 
many naturalists," says Rudolf Wagner (^Ueber Wissen 
und Gtauben, 1854,) ''who believe in an original creation, 
but who maintain that since the creation the universe has 
been left to itself and preserved by the excellence of its 
intrinsic mechanism.'*)* In an earlier chapter, we have 
already expressed at some length our views as to the ten- 
ability of tiiis theory, and shall have to revert to it again 
hereafter in dealing with creation in detail. It will there 
be shown that the traces of a direct creation can nowhere 
be found among the facts at our command, but that every- 
thing rather compels us to set aside such an idea and to 
look upon the eternal changeftil play of physical forces 
alone as the primal cause of all evolution and decay. 

"I am of opinion," said the famous Kepler long ago, 
" that we should try every other method of explanation 
first, before we take refuge in the admission of creation 
(that is, in raxr^dti) for when once miracles are admitted^ 
every scientific explanation is out of the question^ 

It is no part of the object of this work to take much no- 
tice of those who seek and find in the province of religious 
faith an explanation of the problem of existence and a sat- 
isfaction of their moral wants. We are only busying our- 
selves wiUi that world which is accessible to our means of 

*Thi8 view has been gone into at greater length and with more detail by the 
fiimous icientist G. A. Him. in his interesting little boolc entitled : La vis future 
H la science modeme (1882.) He says: "For the scientist the only necessary act 
of the creative omnipotence is the creation of the form-producing elements with 
their pr<q>erties, and a first compound of these wliich may have had no re- 
semblance to those forms now under our eyes. It is the Fiai lux for everything 
""^hat fills space ; matter, force, life. . . . For the scientist the universe, as it is now 
before us, is the result of a gradual evolution. The elements that were originally 
scattered throughout space, have gradually approached each other to build up 
definite forms ; but the whole universe was virtually in the condition of a primal 
mass of vapor and has evolved thence according to the definite laws impressed 
upon the elements. To say that earth, moon, sun and stars were created severally 
as complete bodies, is as ridiculous in the eyes of a scientific man as if, for ex- 
ample, one were to say to any one who is not a scientist : ' A tooth has been 
created for your child.' In a word, for the scientist Creation is reduced to a 
single act of the creative omnipotence, while it appears to the layman as a series 
•f separate acts ; and a perfect abyss lies between these two views." 
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intelligence, and can find no scientific reasons compelling us 
to believe that behind this world there is another, a higher 
one, independent of the influence of the laws of Nature and 
perhaps arranged in an entirely different fashion. But for 
this very reason we have not the remotest intention to im- 
pugn the rights of those who fancy that they can find in 
such theory any comfort for their souls. Let every one 
believe whatever and as much as he likes, and let his fancy 
have fi-ee scope where science forsakes him ! Faith and 
knowledge belong to two entirely distinct provinces, whose 
boundaries are constantly changing, and the change always 
takes place at the expense of the former and not of the lat- 
ter. There are departments which, but a hundred years 
or so ago, were wholly under the sway of religious faith, 
and which at this day are occupied by science ; anS as 
time goes on, this will continue to be the case to an ever 
increasing extent. ** It is impossible,** says Virchaw, ** to" 
calculate faith scientifically ; for science and faith exclude 
one another." Theology and Natural Science cannot walk 
peacefully side by side, and a theological or ecclesiastical 
natural science does not and cannot exist until men drop 
down ready-made from heaven, and until the telescope 
gazes into the meetings of the angels. He who cannot 
put up with this and with the naked truth, may cling to 
faith, but for scientific investigations truth is the only avail- 
able standard. Nor is truth arid or disconsolate ; for it 
is in the very nature of true knowledge to restore more 
with one hand than what it seems to take away or destroy 
with the other. It is not therefore necessary that those 
who love the truth more than they do Plato or Socrates, 
should follow the well-known advice of a distinguished nat- 
uralist, who suggested that people might have two separate 
consciences, a scientific one and a religious one, which for 
the sake of peace should be kept strictiy separate, seeing 
that they cannot possibly be made to agree with each other 
— a system which is technically known by the name of 
book-keeping by double entry. He who considers such a 
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double entry as necessary or desirable for the repose of his 
conscience, and does not shrink from its logical difficulties, 
may always put it in practice on his own account, but he 
should not seek to introduce it into science, nor into the 
rational view of Nature. Our English neighbors have suc- 
ceeded in managing this affair far better than the German 
scientists, by inventing the well-known distinction between 
Jirsi and secondary causes. No more of that unnatural 
setting-up of two separate methods of thought or of that 
mixing-up together of the natural and the religious view 
of the universe. Everything passes off in a natural and 
regular way; a break in the connection of causes and 
effects is not possible, since one secondary cause is neces- 
sarily linked on to another ; and if this connection is not 
found or discovered everywhere, it yet exists and its dis- 
covery is the aim of science. But human science does not 
and cannot get beyond this search into secondary causes, 
since the totality of existence and the order that rules it, 
depend in the last resort on a supreme or first cause, which 
does not indeed interfere with the ordinary course of 
events, but which nevertheless rules, guides, and governs 
everything — and is not to be found out by knowledge^ but 
by fciith only. This first cause is synonymous with God, 
and here begins the province of religion, of the church, 
of the worship of God, which has nothing to do with sci- 
ence as such, and on which the investigator can wholly 
tiun his back while searching into secondary causes. In 
this theory God does not, as he does in the German view, 
play in some measure the part of a stop-gap, but rather 
that of the sole ruler enthroned above tiie universe, who 
does not mix in the natural course of things, but is quite 
contented so long as his laws are in force everywhere and 
secondary causes are at work. This theory has the one 
great advantage that without touching upon or entirely 
banishing the idea of God, it yet makes it perfectly unnec- 
essary for science, and leaves men free to investigate natu- 
ral laws without misgivings. Scientific men are thereby 
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enabled to hold fest to their Christianity and yet to allow 
themselves the most perfect freedom of investigation within 
the province of science. It is true that a sound logic will 
never be able to admit that from the existence of the so- 
called secondary causes can be deduced the existence of a 
supernatural force or power independent of natural forces, 
which moreover never gives the smallest sign of its exist- 
ence, and with which science has nothing to do. Credulous 
spirits or minds who feel unable to manage without some 
spiritist fealty, may amuse themselves with the fancy that 
behind the impenetrable veil of phenomena a man stands 
with a rod in his hand, with which he will one fine day 
scourge all those who during their lives have not been suf- 
ficiendy obedient slaves. But thinking and liberty- loving 
spirits will rather delight in the idea that the universe is in 
reality a republic rather than a monarchy^ and that it is 
self-governed in accordance with eternal and immutable 
laws. 

" Wir haben lang genug geglaubt, 

Wir wollen endlich wissen.'' 

(Long enough have we believed ; now we want to know.) 



Universality of Natural Laws. 



The old myths disappear, and the isolation of natural phenomena ceases as we 
come to understand that a few great natural laws bind together and regulate 
all the diversities that exist in the universe.~GtRARi>. 

The spectroscope teaches us that everywhere the same material works in the same 
way, so that we can designate force and matter, supposing them not to be 
identical, as the comer-stones of the universe.— N. Lockvbr. 

The universality of terrestrial laws is above all doubt, as for as science is con- 
cerned.— Du Prbi» 

WHEN the progress of astronomy had made it clear 
that sun, moon and stars are not lights fixed on 
the firmament for the purpose of giving light by 
night and by day to the dwelling places of the human race, 
but that they are bodies existing for themselves — when it 
became moreover apparent that the earth was not a footstool 
for the feet of God, but a dot or a speck in the universe, a 
star amid billions of other stars, to most of which it is very 
much inferior both in size and importance,* the human 
mind, having been deprived of the chance of drawing 
fanciful pictures of things within easy reach, did not hesitate 
in giving all the more scope to its fancy in regard to things 
far away from these. Distant regions were then invested 
with the glory of miracle and of paradise ; remote planets or 
fixed stars were populated with races having ethereal bodies, 
exempt fi-om the oppression of matter and from the natural 
laws that obtain with us. Those who had taught that this 

* Among the billions of stars which fill the vast realms of space there are only 
fivt, or at the most seven (Mercury, Venus, Moon. Mars, Jupiter, Saturn. Uranus.) 
to whjse inhabitants, if such there are, the existence of our earth would be 
recognizable, either with the naked ejre or by the help of enormous telescopes. 
For the worlds of fixed stars, lying outside our planetary system, it stands to 
I that it must be altogether unrecognizable. 
f89) 
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earthly life was a preparatory school for a better life else- 
where (without being able to explain why there should be 
such a preparatory school,) hastened to open to their pious 
sheep a glorious, boundless vista of a career, rising by 
schools and by classes, from planet to planet, from sun to 
sun, wherein the industrious and pious should be ever at 
the top, but the lazy and godless, as usual, always at the 
bottom. Even sober-minded men of learning did not 
scruple to allow a pretended * *soul-substance" of the de- 
parted to pass from star to star with the swiftness of light, 
although they did not seem to have borne in mind that such 
journeys, despite the feibulous velocity of light, considering 
the enormous distances and the extreme cold of the ethereal 
space, must have taken up terribly long periods of time, 
spent with the least possible amount of comfort.* However 
charming such progress from the fourth class to the third, 
from the third to the second and so on, may appear to minds 
inured to school discipline, a sober study of Nature, based 
on experience and observation, cannot acquiesce in these 
extravagant phantasies. In the present condition of our 
knowledge with respect to the worlds surrounding our earth, 
we can declare with perfect assurance that the same materi- 
als, the same forces, the same physical laws, with which we 
on this earth find ourselves moulded and surrounded, are 
found in the All which is visible to us, and that they are at 
work in all places in the same fashion and with the same 
inherent necessity as in our immediate proximity. Natural 
philosophy and astronomy have furnished us with complete 
proofs of this in sufficient number; astronomical science 
indeed could not exist as such, if the universality of ter- 
restrial laws were not recognized. 

Let us first consider Gravitation^ that universal primal 
and fundamental force of Nature, by which are r^^lated 
the movements and the general mutual effects produced by 
all bodies in the universe upon each other. The laws by 
which these movements and effects take place, or the laws 

« Compare the chapter on '* Innate Ideas." 
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of motion and attraction, are invariable in all the realms of 
space into which the telescope peers and which are reached 
by calculation. The movements of all, even the most 
distant, bodies take place according to the same laws by 
which bodies thrown on our earth move, by which a stone 
falls, a cannon-ball flies, or a pendulum oscillates. When 
we see the countless atoms of dust dancing in our room in 
the light of the sun their movement is governed (as Du Prel 
remarks) by the same law which guides the movements of 
the stars in the furthest realms of space to which our eyes 
can reach by aid of the most powerful instrument — that is, 
by the law of gravity. All astronomical calculations re- 
specting the most distant planets and their movements have 
been based on this known law, and they have proved 
correct Everybody knows that by the aid of this calcu- 
lation, astronomers foretell eclipses of the sun and of the 
moon, transits of planets, etc., with unfailing certainty as to 
the day, hour and minute, and calculate hundreds of years 
in advance the appearances and re-appearances of comets, 
those well known knights-errant of space, having for their 
orbits now an ellipse, now a parabola, now a hyperbola ; 
and they do so despite the many disturbances and irregu- 
larities to which the movements of these bodies are liable. 

Astronomers have even succeeded by calculations based 
wholly on the law of gravitation or rotation in determining 
the presence of stars which were only discovered by the 
telescope when it was known in which direction they were 
to be looked for. Thus, in the year 1846, the French 
astronomer Leverrier came on the track of Neptune, until 
then unseen by any telescope, in directing his attention to 
the disturbance shown by the neighboring planet Uranus 
in its orbit When, in consequence of this, Galle^ at Berlin, 
turned his telescope towards the specified place, he foxmd 
the planet of which both the spot and the mass had been 
already determined. Just the same thing has happened 
within the last few years in the case of the intramercurial 
planet Vulcan^ which has not yet been seen with completes. 
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certainty, but the existence of which is scientifically proved. 
But that which, more than everything eke, proves that 
the laws of gravitation or attraction exist in the remotest 
regions of fixed stars, which are separated from us by 
many billions of miles, just the same as these laws are in 
force in our solar system or on our earth, is the study of 
the remarkable double stars^ which have become better 
known only of late years. These are situated so dose 
together that they can only be distinguished from each 
other by means of the most powerful instruments, and re- 
volving around each other. In their singular movements 
they obey the law of gravity, as do the planets of our solar 
system. Thus, the presence of a second body near the 
splendid fixed star Sirius (a in Cams Major) now known 
to be a double star, was deduced from its peculiar move- 
ments on the basis of the law of gravitation, twenty years 
before Clark discovered the star itself at Boston, on Jan. 
31, 1862. It had revealed its existence, thanks to our con- 
viction of the universal force of gravitation, before ever a 
human eye had gazed upon it ** If anywhere " said the 
astronomer M. Wi Mayer, ** we have in this discovery the 
most conclusive argument in favor of the universality of 
attraction between masses in the universe.** Indeed, the 
existence of these remarkable double stars shows that while 
in the fathomless depths of space the creative force of Na- 
ture seems to love to reveal itself in very much the same 
variety as here on our earth, yet it never, nor in any place, 
follows any laws unknown to us, or others than those to 
which it would have entrusted the building-up and the 
governance of the world. On the contrary, all these mar- 
vellous worlds have been evolved according to the same 
simple laws as those which built and rule our little earth. 

Astronomers, confidently relying on the laws of gravita- 
tion, do not hesitate to authoritatively lay down the exist- 
ence of dark or to our eyes imperceptible satellites of some 
of the fixed stars, e.g-, Procyon, as the consequence of their 
peculiar movements. 
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It may also be remarked that the physical condition of 
all the planets whose proximity to our globe renders pos- 
sible a sufficiently exact determination of their surfaces, is 
similar or analogous to that of our earth. Venus has high 
mountains ; Mars has continents and seas, summer and 
winter. The moon has mountains, plains, valleys and vol- 
canoes like the earth. All the planets of our system have 
seasons, days and nights as we have, although their relative 
lengths vary. Besides, they are all spherical in shape, like 
the earth ; /. e, they bulge out at the equator and are flat- 
tened at the poles ; like the earth, they are more or less 
inclined on their axes and have the double motion of rota- 
tion and translation ; all these are signs of a similar origin. 
Hence the genesis of our globe yields us a sure analogy 
for the history of the origin and evolution of the other 
planets. 

The laws of lights no less than those of gravitation, are 
the same throughout the universe and the same as on our 
earth. Light, whether solar or artificial, has throughout 
the same composition and the same velocity, and its re- 
fraction takes place everywhere in the same way. The 
light sent to us by the most distant fixed stars through a 
space of many billions of miles, is distinguishable in nothing 
from the light of our sun ; it follows the same laws and is 
of the same composition. So litde doubt is there among 
learned men on this head that the different coloring of the 
light proceeding from fixed stars enables them to decide 
with absolute certainty, on the one hand as to the temper- 
ature, condition and stage of development of these stars, 
on the other as to their individual and relative movements 
in space. Thus we are likewise in a position to determine 
according to terrestrial processes the areas of the umbrae 
and penumbrae arising from solar and lunar eclipses. Even 
the ring of the planet Saturn throws a shadow on it and 
receives in its turn a shadow from the planet. Lastly, the 
photographs taken of individual fixed stars prove that the 
light emitted by them contains, like sunlight, chemically 
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active as well as luminous rays. The same remark applies 
to the heating rays, as has been shown by very delicate 
instruments. 

Like the laws of light, the laws of heat are the same 
throughout the imiverse, heat being the commonest and 
most widely distributed form of energy known to us, and 
being at this day universally regarded as merely another 
form of light The heat coming to us from the sun or from 
the other fixed stars works exactly according to the same 
principles as the rays of heat do which are emitted by our 
earth or by the hot-springs found therein. On caloric cir- 
cumstances depend the solidity, the fluidity, the gaseous 
condition of bodies ; therefore these conditions must exist 
everywhere upon similar terms, so to speak. It has been 
shown in a preceding chapter that the other forces of 
nature, such as electricity, magnetism, mechanical power, 
chemical affinity, etc., are so closely bound up with caloric 
circumstances and stand to these in such intimate relation- 
ship, based upon reciprocal interchange, that they cannot 
be separated from one another; therefore must all these 
forces exist where warmth exists, that is to say, everywhere. 
This is especially true of the relation of heat to the form 
and manner of chemical combination and dissociation, 
which must necessarily proceed throughout the universe in 
a uniform manner, since the experiments carried on by the 
help of spectral analysis have proved to demonstration the 
universal distribution of chemical elements identical with 
those existing on our earth. But long before thb most 
recent and interesting method of investigation had become 
known, the same conclusion had been arrived at by the 
study of those visible and tangible messengers from another, 
non-terrestrial world, which we designate as meteorites or 
meteoric stones. Chemistry has not been able to discover 
a single element not present in our world in these remark- 
able bodies, the cosmic origin of which was for centuries 
regarded as a preposterous myth, while people on the other 
hand believed firmly and steadfastly in downright impos- 
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sible things and events. These bodies are hurled to us 
from other worlds or from the primal ether, in all proba- 
bility from the very depths of the space pertaining to the 
fixed stars, possibly as pieces or remnants of shattered 
planets or dissolved comets. Among the twenty-one de- 
ments or chemical groups found in these bodies up to 
the present time, there is not a single one alien to those 
of our own globe, and the substances predominant in them, 
such as iron, siUcon, oxygen, are the very ones which 
abo predominate on the surface of the earth. Daubr/e 
has also discovered that the similarity that exists between 
these meteorites and the terrestrial minerals increases in 
proportion as we penetrate more deeply into the crust of 
the earth, and that several of the minerals found at the 
greatest depths (such as olivine, herzolite, serpentine,) are 
in composition and condition almost identical with the me- 
teorites ; and lasdy, that in closer proximity to the surface 
of the earth minerals are found which are formed of con- 
stituents similar to those of the meteorites, but oxidized 
(united with oxygen,) and thereby having their mineral 
character changed. Daubr6e further succeeded in artificially 
obtaining from terrestrial stones substances closely resem- 
bling meteorites. The investigation of meteorites has 
shown moreover that the crystals distributed throughout 
their internal structure are formed according to the very 
laws of crystallization which we recognize in terrestrial 
crystals, and that their forms in no wise differ from those 
known to us. Even the microscope, as Moldenhauer re- 
marks, (^Das WeUcUl und seine Entwicklung^ I, p. 7), has 
not failed to render aid in this direction. ** It appears in 
the structure of the meteorites, those litde bodies that &11 
upon us from far-off unknown regions, that the internal 
construction of alien inorganic masses is essentially identi- 
cal with that of our own." 

These facts alone would be sufficient to prove that — in 
the words of Professor Spiller — ** the unity of the forces of 
Nature extends to the very atoms of matter,*' and that 
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"the formative force for each material and for each atom 
of matter is the same in the whole universe." But that 
which was only raised to high probability by the investiga- 
tion of meteorites, has been made almost into a certainty 
by spectral analysis, that "language of light" as it has 
been rightly termed, the glance of which pierces through 
the chemical constitution of the most distant stars. Above 
all things it has taught us that the mass of the sun — and 
indeed nothing else could be expected from the fact of all 
the members of the solar system deriving their origin from 
the same primal mist — contains no other chemical elements 
in its ardent or incandescent int^^ment than those which 
exist in our earth. These elements, as everyone knows, 
are sodium, iron, calcium, magnesium, chromium, nickel, 
barium, zinc, cobalt, manganese, titanium, aluminium, 
strontium, lead, copper, cadmium, cerium, uranium, po- 
tassium, vanadium, palladium, molybdenum, hydrogen, > 
oxygen, nitrogen. There is still some doubt about the 
presence of a number of other known elements, such as 
indium, lithium, rubidium, caesium, bismuth, tin, silver, 
beryllium, lanthanum, jrttrium, iridium, silicon, sulphur, car- 
bon, etc. Probably all the metalloids (non-metals) are to be 
found in them ; other heavy metals, such as gold, silver and 
mercury, may be present in the deeper parts of the sun or of 
its envelope, inaccessible to spectral analysis. The chem- 
ical composition of the solar envelope offers generally the 
greatest resemblance to, or analogy with, the chemical 
constitution of meteoric stones.* 

Of course, astronomers have not contented themselves 

* It must aot be forgotten that one material, or one substance has been dis- 
covered in the solar spectrum that corresponds with no terrestrial one, and which 
has therefore been named helium. But according to the distinguished spectro- 
■copist Norman Lockyer, helium is apparently nothing more than a modified form 
of hydrogen ; and besides, Professor Pdbmeri of Naples states that he has lately 
discovered the helium line in the spectrum of the lava of Vesuvius. In point of 
fact it is very possible that an element, the presence of which has not yet been 
discovered on the earth, may play an important part elsewhere, and on the other 
hand an element predominant with us may only be present to a slight extent in 
the composition of other stars. The general identity or unity of materials ia 
therefore open to no doubt whatever. 
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with merely using the spectroscope — which is able to yield 
such positive data on the chemical composition of the most 
distant bodies — to investigate the sun, but, despite the 
great difficulties involved, it has been turned also to accoimt 
in the study of the planets, comets, fixed stars, nebuke, 
falling stars, etc. The result has been materially the same 
throughout These enquiries have proved the truth of the 
theory propagated by earlier astronomers, viz. that the so- 
called fixed stars are nothing i>ut actual suns, in the atmos- 
pheres or luminous envelopes of which are found again in 
an incandescent condition those known bodies, some of 
which have already been mentioned, like iron, calcium, 
sodium, magnesium, tellurium, antimony, bismuth, mer- 
cury, hydrogen, nitrogen, etc, etc. Hydrogen appears to 
play the chief part in most of the fixed stars, and to cause 
the same violent eruptions and whirlwinds in them as it 
does in the sun. If aM the substances found in the sun have 
not yet been shown to exist in the fixed stars, this probably 
results fi-om the feintness of the spectra, arising from the 
immensity of the distances. The same remark applies to 
the yet more distant nebulae or to those glowing masses of 
gas which astronomers regard as systems of worlds in 
course of evolution, and the spectra of which denote 
principally hydrogen and nitrogen. The comets have also 
been analyzed by means of the spectroscope, notwithstand- 
ing the dimness of their light which renders accurate 
observation very difficult, and carbon and hydrogen have 
been discovered in them. Even falling stars have been 
submitted to the same analysis, and it is claimed that car- 
bon, as well as glowing vapors of sodium and magnesium, 
have been discovered in them. It need hardly be mentioned 
that the light of the planet, being borrowed from the sun, 
must show the same composition as that of the sun itself. 

These discoveries form landmarks in the history of science 
and are worthy of being placed side by side with the great- 
est discoveries of all ages. They prove that matter is 
essentially identical not only withhi our solar system, but 
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in the whole universe, down to the regions of fixed stars 
and nebulae. Now seeing that identity of substances must 
necessarily imply identity of forces, and that **the special* 
form in which a substance produces its r^^lar effect is the 
direct outcome of its chemical condition" (Du Prel,) no 
doubt can remain as to the similarity of materials and forces 
throughout the universe and as to the similarity of develop- 
ment in our solar system and in the most distant heaven of 
the fixed stars — a view which is now thoroughly accepted 
by all scientists who have concentrated their attention on 
the study of this question. Professor Kirchhoff himself, 
the famous discoverer of spectral analysis, has stated his 
conviction **that the substances and forces in the whole 
universe are essentially the same.' ' 

All these facts and observations — with those already 
given at the beginning of the chapter — prove to demon- 
stration the universality of natural laws, a phrase which is 
indeed but another expression for the regular working of 
matter and of its forces, arising from its chemical and 
physical nature, and these laws cannot therefore be con- 
fined to our globe, but must act in a similar fashion 
throughout the entire universe. In no part of that 
space, boundless though it may be, is there a loophole left 
for imagination to bring one of its wild fancies into the 
world and to indulge in one of its dreams of some fabulous 
existence, subject to none of the ordinary limitations. The 
visible universe surrounding us is an infinite whole, com- 
posed of the same substances, borne by the same energies, 
swayed by the same immutable natural laws.* 

Oerstedt rightly maintained, in treating of the identity of 
mental and physical laws, that this universal application of 
the laws of Nature which are conceived by reason, presup- 

• Should the opinion of natural philosophers and chemists be confirmed— a 
view often expressed and becoming more and more probable —that in reality 
there is but one matter and there is but one force, and that what we term sub- 
stances or forces are only different modifications or phenomena or condition of 
the primary matter and the primary force, the proposition laid down above must 
become still more simplified. 
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poses also a fundamental equality of the conceptive faculty 
of the intellect throughout the universe. Should reasoning 
beings exist outside of our planet — and this is probable 
enough, since it is difficult to see why the same or similar 
causes should not, under the same or similar conditions, 
produce the same or similar results everywhere — their 
thinking power must necessarily be the same as, or similar 
to, ours, although in degree or development it may vary 
to almost any extent. The principles of the physical 
development of man are also likely to be on the whole iden- 
tical. So great, however, is the diversity of the individual 
worlds in point of mass, temperature, density, illumination, 
physical condition of the sur&ce, etc., and so fas do the 
phases of development diverge from each other in the in- 
dividual stars, that we have a perfect right to assume also 
the possibility of an endless diversity in the respective 
organization of the inhabitants of each individual world. 
We know that adaptation to the surrounding conditions of 
life is one of the foremost factors in the formation and pro- 
gressive development of organic beings, and the history of 
our own earth proves that relatively small differences in 
the physical condition of the surface of the globe, which 
have accrued in the course of geological periods or epochs, 
have been attended by the most radical changes in the 
fauna and flora of the earth ; and from this we may infer 
that there exists an infinite variety of biological phenomena 
in the cosmos. In this respect, however, positive or scien- 
tific data are so entirely wanting that all further speculations 
on this topic should be cast aside as aimless and useless. 
One thing only, as we have said already, can be stated 
with comparative certainty, and it is that the identity of 
cosmical substances and laws admits of the inference that 
the fundamental principles of ph3rsical and mental phenom- 
ena, of organic and inorganic life, must be the same every- 
where ; and that throughout the cosmos, wherever the 
material conditions are found for the genesis or evolution 
of living or organized beings, this genesis or evolution 
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will take place with the same energy and abundance as it 
does in our earth. In the planets or moving stars especially, 
which on mechanical principles must accompany the fixed 
stars, or other suns, as our planets do our sun, though 
perhaps on a few of them only, the possibility of life at 
certain times and under certain circumstances must show or 
have shown itself very much as it has in this earth of ours ; 
for **the formation of living matter denotes nothing but the 
setting-in of the effect when the given causes are sufficient* ' 
(Du Prel.) As far as our own planetary sytem is concerned, 
it must be admited that the circumstances conducive to the 
production of living and rational beings, similar to those 
on earth, are rather limited ; for the period at which such 
a development becomes possible can only occur on the 
large or external planets when the sun shall have so far 
cooled down that it can no longer heat and light them suf- 
ficiently, and it is therefore quite possible that the conditions 
without which no production of a vigorous process of life 
can take place, are fulfilled on none but the so-call^ inner 
planets. The greater number of planets revolve as inert 
worlds round a central sun, which is only able to maintain 
life on some of them for a comparatively short time. On 
comets and meteorites it is obvious that no life is conceiv- 
able. The question has been propounded : May not the 
inhabitants of other planets be possibly endowed with a 
higher or richer organization of their senses, and thereby 
be susceptible of impressions which we are not sensitive 
enough to receive? This possibility, supported as it is by 
the fact that the mental powers of man can only be regard- 
ed as the gradually developed result of a process of life that 
is adapted to its surroundings, may well be admitted with- 
out in any way affecting the general results laid down in 
the foregoing. 

*' And if," says Zeise {Das E^idlose der grossen und der 
kleinen materieilen Weity Altona, 1855,) *'as there is not 
the least reason to doubt, more highly organized living 
beings exist in remote worlds, these would yet, in their 
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superior development as rational beings, undoubtedly resem- 
ble the earth-man in r^ard to intellect, since in the whole 
universe only one intelligence can be imagined which is the 
same everywhere — an intelligence which makes all physical 
laws appear as intellectual laws/' 

** In the life of the mind/' says Ph. SpUler {Die Urkraft 
des WelictUs, 1876,) ** there must eventually be some 
features of absolute unity, despite the diversity that may 
exist in its organization. The laws of thinking are no doubt 
the same throughout the universe'' 

That mind and nature must, in the last resort, be the 
same, that physical and mental laws must be identical, is 
essentially involved in what has been said in preceding 
chapters as to the relations between matter, force and 
movement. Could it be otherwise, considering that Nature's 
laws themselves have created the mind and that the same 
forces are at work in it which rule the world and Nature? 
Hence the laws of thought of our minds must be in unison 
with the most recondite principles of the laws governing in 
Nature, and hence the laws of thought are also the laws of 
the universe. The laws of thought themselves must there- 
fore be looked upon as pure natural laws and as the result 
of a development that accrues from the laws of nature and 
from natural history. Human reason or mental activity is 
in some measure as the mirror which reflects the All, it has 
gradually proceeded from that broken interaction which 
goes on between the organism and its environment during 
cosmical and geological periods. Beginning at the lowest 
step of sensibility or of capacity for sensation, the human as 
well as the animal mind has raised itself gradually, through 
countless stages of action and reaction, to its present height, 
and in doing so has acquired those well-known forms 
of thought, which in the eyes of those who are un- 
able to appreciate the principle of evolution in its full 
strength, appear erroneously as innate ideas preceding all 
experience. 

**The fulcrum of the argument," sajrs Oerstedi, **that 
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the laws of nature are laws of intelligence, lies in the iact 
that from laws of nature known to us we are enabled by 
thought to deduce others which experience brings again be- 
fore us, and that, when this does not happen, we find in 
the r^^ular course that we have blundered in our inferences. 
Hence it follows that the laws of thought by which we draw 
inferences apply also to Nature itself.'' 

** The laws of thought flowing from the human brain," 
says PA, SpUUr (Joe. ciL) **have no logic other than 
that which is to be found in the laws of the Universe. 
Conscious human mathematical reasoning is none other in 
essence than unconscious physical thought. It results 
ako herefrom that logically thinking heads, &r away from 
one another, have discovered this almost at the same 
time." 

Paul von LUienfeld expresses this same thought with 
even greater force in the following words : *' The necessary 
laws of thought and of matter are one and the same. 
Thought is a condensed motion, and since the human or- 
ganism is but an involution of physical forces, thought 
must also be regarded as merely the condensed action of 
physical forces." 

This theory agrees of necessity to the fullest extent with 
those results of the empirico-philosophical conception of 
Nature which we shall deal with in a subsequent chapter 
on innate ideas and on the gradual mode of evolution of 
human and brute intelligence. Knowing nothing of so- 
called absolute and superhuman ideas or conceptions 
implanted into it by a supreme power, but deriving all 
knowledge, thought, sensation and volition from the 
millionfold repeated impressions of the surrounding world, 
the laws prevailing in the latter cannot but be reflected or 
reproduced in some measure in the former ; or, as Cams 
Sterne expresses it, the human mind is nothing but a more 
or less faithful lens which brings to a focus the rays of 
knowledge dispersed throughout Nature. Although it may 
be difficult or impossible to disentangle or lay bare in each 
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individual instance the manifold interwoven threads of these 
relationships, yet no doubt appears to us to rest on the 
matter as a whole. 

" Dieselbe Ordnung waltet Qberall : 
Im wechselvollen Reigen der Gestime 
Gebietet das Gesetz nach Mass und Zahl, 
Wie in des Menschen denkendem Gehime." 

(F. Krassbr.) 

(The same order rules ever3nvhere ; the law of measure 
and number rules in the changeful hosts of the stars as it 
does in man's thinking brain.) 



The Heavens. 



The conception of " heaven " as a definite spot in space can be looked apon by 
science as nothing but a procreation of empty heads.— Ph. Spillsr. 

The idea of an Almighty Power which acted as an impulse at a definite moment, 
is so antagonistic to all our notions of the working of physical forces, that 
we can give to such a possibility no right of citizenship within science.— 
A. Bbrnstbin. 

The thought of a bodiless force hovering over the chaos of the elements as a 
creative spirit belongs to the dreams of visionaries.— E. Harlbss. 

EVERY schoolboy knows to-day that the heaven is no 
blue vault suspended over the earth, with holes in it 
through which the fiery sphere of the universe gleams 
in the shape of sun and stars, but that, in looking at it we 
are gazing into an incommensurable and almost empty 
space without beginning and without end, the vast desert 
of which is interrupted only by single stars or groups of 
stars, few in number and infinitely fiar between, and in 
which e.g. our own solar system, despite its gigantic extent, 
appears as a mere dot in the infinitude of space. Therefore, 
if the religious theory of the universe teaches us that after 
the conclusion of our earthly career we are destined to **go 
to heaven," astronomical science informs us on the contrary 
that we are already in this dreamed-of heaven, surroui^ed 
in the far distance by countless worlds and world-systems 
similar to our earth or our solar system. Out of more or 
less formless masses of vapor or mist — spread originally 
over many billions of miles, the constituent materials of 
which must have been of a rarity for beyond our concep- 
tion — individual rotating points must have issued, in which 
the atoms drew more dosdy together, and thence these 

(104) 
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worlds and world-S3rstems must have evolved by a process 
of condensation increasing step by step, and have gradually 
rolled themselves together in compact masses or organized 
systems. These masses are constantly in both individual 
and reciprocal motion in space ; this motion is obviously 
combined and complicated in the most diverse ways, yet 
controlled in all its phenomena and modifications by a single 
natural law of whidi we have spoken heretofore and which 
applies everjnvhere, viz., the law of gravitation or attraction. 
All the large or small worlds without exception and with- 
out the very slightest deviation that could by any possibility 
be regarded as being in contradiction to the simple me- 
chanical principles of their motion, follow thk perhaps most 
important and most widely diffused of all natural laws, to 
which every substance is subject, and which can be ob- 
served directly in every individual body and in every particle 
of a body.' Such a contradiction or such an exception must 
be regarded as an absolute impossibility, and the existence 
of a fact in opposition to that law would be a miracle as 
great as any other physical miracle. In reality no such 
exception nor deviation, pointing to the working of an ex- 
tramundane power or of an arbitrarily ruling or governing 
hand, could ever be scientifically demonstrated. On the 
contrary it has been shown that all such motions, so far as 
they are not affected by interruptions that are beyond com- 
putation, can be ascertained, determined and foretold with 
mathematical accuracy and certainty. As far as the teles- 
cope reaches and as far as man is able to espy the laws 
of the heavens — ^"and this has been done to the extent of 
billions and trillions of miles — he has met everywhere with 
the same law, the same simple, mechanical principles, the 
same mathematical formula, and the same phenomena that 
are subject to computation. But never has been found the 
slightest trace of an arbitrary finger ordaining the spheres 
of the heavens and appointing the courses of the earths, 
the suns, and the comets. '^ I have searched through the 
heavens," says Lalande^ the great astronomer, ''and 
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nowhere have I found a trace of God" And when the 
Emperor Napoleon asked the celebrated astronomer La- 
place^ why not a word was said of God in his Mkcanigue 
c/Uste, the latter answered : ''Sire, je n' avals pas besoin 
de cette hypoth^se." The further astronomy advanced in 
the knowledge of the laws and phenomena of the heavens, 
the further it repelled the idea or hypothesis of a su- 
pernatural cause, and the easier it became to trace 
back the origin, grouping and motions of the heavenly 
bodies to the simplest possible phenomena induced by 
matter and by the laws of its motion. The mutual attraction 
of the smallest particles rolled the worlds together, and the 
laws of attraction with their primal motion gave rise to that 
sjrstem of reciprocal revolution which we now perceive in 
them. Many indeed who have reached this point, refuse to 
look for that initial impluse in matter itself, preferring to 
trace it to the touch of some supernatural finger which is 
supposed in some fashion to have stirred the general incho- 
ate world-materials and imparted motion to matter. Thus 
even the great Newton pretended to see the finger of God 
in the tangential or lateral motion of the stars; and Laplace 
himself could not refrain from exclaiming: "O philoso- 
pher, show me the hand which has thrown the planets on 
the tangents of their orbits ! " 

But even in such a remote position, personal creative 
force cannot hold its own. The principle, demonstrated 
in a former chapter, that there b no matter without motion, 
and that eternal matter implies eternal motion, is in itself 
sufficient to put an end to this difHculty. There can be no 
doubt that throughout space motion has exbted fi'om all 
eternity and will exist for evermore, that all bodies without 
exception are subject to a regular succession of origin and 
decay, and that each traverses a cycle of origin, exbtence 
and death, which occupies enormous periods of time, and 
eventually melting away again into the so-called cosmic 
mist, re-enacts the process either in the same or in a sim- 
ilar &shion. Thus it happens that an eternal and eternally 
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existing change takes place throughout the space of the 
universe. 

But even apart from this general principle, it is by no 
means impossible or even difficult to conceive the manner 
in which that particular kind of motion took place which 
gave, or must have given, the primal impulse to the process 
of globular aggregation referred to. The very slightest 
dissimilarity of size or of attractive force or of the relative 
positions of the atoms in the primal state would have been 
sufficient to induce the origin of the first centres of con- 
densation. The necessary contraction of the incipient ball 
of mist by cooling, or by irregular radiation into the cold 
space around it, must have sufficed to draw the atoms 
together in different ways and thereby initiate in certain 
places the process of condensation and motion which would 
eventually lead to the formation of individual bodies. It 
may be that there was a lateral attraction from neighboring 
bodies at work, which produced in some portions of the 
ball of mist increased condensation and agglomeration in 
that one direction and eventually caused it to rotate on its 
own axis. Possibly there were also chemical affinities at 
play, inducing certain atoms, after the cause of the original 
dispersion had ceased to act, to draw near to one another 
and form new substances, in such a manner that the larger, 
overpowering the smaller ones that surrounded them, at- 
tracted these towards themselves and thus gave rise to 
further chemical processes, favored by the higher tempera- 
ture resulting from the increase of density. By the irregu- 
lar accumulation of larger or smaller masses coming from 
different sides a displacement of the centre of gravity be- 
came inevitable. Hence currents set in within the various 
parts of the sphere of gas, and these eventually resulted in 
a rotatory movement which led to the formation of individ- 
ual spheres moving in regular orbits. In point of fact, the 
telescope has revealed to us the existence in the sky of 
such rotating mists, or spheres of mist of annular spiral 
form. The whole build of the so-called spiral mbt-masses 
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goes to show that those remarkable bodies are in a state of 
revolution, in the course of which enormous currents of 
incandescent matter descend in spiral lines upon the central 
masses, producing in doing so, whirling and circling move- 
ments, which eventually lead to the formation of spherical 
planets. Besides, this rotatory of revolving motion exbts 
so generally throughout space and is so universally per- 
ceptible among all aggregated cosmic masses as to clearly 
point to the presence of some universal cause, that is to say 
of some physical necessity. According to SpilUr, there 
exists in reality no rectilinear but only a curvilinear motion 
in space. The velocity of this motion must obviously in- 
crease in proportion to the increase of the density of the 
cosmic mass. 

The further development of this revolving cosmic mass 
into articulated solar and planetary systems also proceeds 
on purely mechanical principles and in accordance with 
known physical laws. Acceleration of the velocity of the 
induced motion by curtailment and contraction — a lens- 
like flattening of the aggregated sphere of mist with a 
greater condensation at the centre — the separation of 
equatorial zones of vapor by vibration or centrifugal force, 
like that which is still to be found in the case of the planet 
Saturn — these zones finally broken up and the separated 
portions rolling into spheres (planets, moons, etc)— grad- 
ual cooling down of tTiese separated bodies to various 
degrees — all this in accordance with Kant and Laplace's^ 
famous and now universally accepted nebular hypothesis — 
these are the simple means by the aid of which Nature has 
obtained and still goes on obtaining her great aims of 
world-formation, which are computed to the extent of 
myriads of years. For even now astronomers, starting 
from the most solid foundation, see in the so-called nebulae 
in the heavens the various stages of development of our 
own solar system or revolving worlds arising from wide- 
spread masses of mist, which will gradually, by increasing 
condensation and rotation, develop into various planetary 
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or solar systems. '* Who/* says Professor Forster^ {The 
Beginnings and End of the Worlds p. i8), **can see the 
so-called spiral or whirling mists without the conviction of 
their inherent motion at once forcing itself upon him ? " 

There are indeed many nebtUa in the sky which are 
merely groups of stars and which can be resolved into such 
by the observer with the help of powerful instruments. 
Then again there are others, essentially different from these, 
which cannot be resolved into separate stars and which 
clearly consist of cosmic or primal world-masses in different 
stages of development. Some of these have nuclei, which 
have already separated themselves from the whole mass in 
the shape of more solid centres ; others have annular forms, 
and so on ; by comparison of earlier and later observations 
of the same nebulae it has even been possible to recognize 
certain changes that have been going on in them. A great 
number of these nebulae appear to have a double motion, 
resembling that of our sun and of its planets, and are likely 
to develop like these in the end. Nay, there are actually 
criteria which go to show that even within the limits of our 
own planetary system there are remnants of that mass of 
mist from which that system must originally have sprung. 
More recent searches into the analysis of light have fully 
confirmed and proved the theory of the primal world-mist, 
put forth by Herschel and Laplace, and have shown that 
there exists in space genuine mists endowed with inherent 
luminous properties and being nothing more than glowing 
masses of gas. The only force which lies at the base of all 
these formative processes and movements k nought but 
attraction — attraction, which condenses the mists, which 
forms suns and planets out of them, which regulates their 
movements and finally evolves from the induced condensa- 
tion heat and light, the sole and ultimate source of all 
phenomena of life. 

All these observations and facts give us the right to con- 
clude, judging from analogy with that which has already 
been discovered, that certain phenonema which take place 
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in the heavens and the explanation of which b still more or 
less wanting, do not represent exceptions to the general 
laws of Nature, and that the cause of their peculiar kind of 
motion lies either in themselves or in the ordinary laws of 
matter. We are all the more justified in doing this, if we 
bear in mind that there are so many irregularities and so 
many things more or less fortuitous, nay, looking at them 
from the point of view of design, actually aimless or inex- 
pedient in the order of the universe and of its individual 
organs, which go directly against the theory of the working 
or interference of a higher intelligence or creative power, 
analogous to the laws of the human mind. If, as must be 
assumed according to the teleological idea of the world, a 
personal creative power, guided by definite aims, meant to 
create worlds as dwelling-places for intelligent thinking 
beings worshipping his omnipotence, why should there be 
these huge, vacant and useless tracts of space, in which but 
here and there isolated suns and earths swim as almost im- 
perceptible dots — resembling a handfiil of globules thrown 
into the vast ocean ? * Why then are not the other planets 
of our solar system (with perhaps the solitary exception of 
Mars) adapted to be likewise inhabited by men or by man- 
like beings ? Would not the formation of many smaller 
planets have been much more calculated to secure the 
objects of life, seeing that, as shown heretofore, the so- 
called outer or larger planets are in no way suited for ever 
developing life ? Why is the moon, our everlasting com- 
panion, with its craters and biunt-out volcanoes, left without 
water and without atmosphere, and therefore inimical to 
all organic development ? f Why is not the sun, the sur- 

*The famous astronomer Tycho de Brahi, who died in the year x6o6. " put the 
place of the fixed stars as not far beyond the orbit of Saturn, the outennost planet 
accordingr to the knowledge of his time; for the idea of wide starless tracts of 
ether would not have agreed with his conception of a creator pervading all 
»pace."--F. Nobbe. 

t According to more recent views the moon is really thought to have an atmos- 
phere, but one of such rarity that its density is only firom z-sooth to i-4ooth of 
that of the earth, so that it must be quite unfit for the existence of animals, plants, 
or human beings. The other physical conditions of the moon's surface are also 
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face of which is 12,500 times greater than that of the earth, 
inhabitable as it was once thought to be ? and why are the 
fixed stars, scattered through space in incalculable millions, 
in a similar condition ? If it should be said that these suns 
serve to enlighten and to warm their inhabited planets, then 
must it not be forgotten that in this case the means and the 
end stand in a most startling contrast to one another and that 
our own sun, for instance, the centre of our planetary sys- 
tem, b constantly squandering uselessly huge quantities of 
light and heat in the cold realms of space, while our litde 
earth, the supposed centre of the universe, receives of all 
this but the 2300-millionth part or even less, and the whole 
of the planets between them are benefited to only the 230- 
millionth part of this enormous waste of force. Nay, what 
is the object, from a teleological view, of the change of day 
and night, which necessarily results from the relation of the 
sun and earth ? If such a change is necessary for the life 
of the creatures inhabiting the earth, why should the polar 
zone have a day and a night lasting each six months, and 
why should the necessary darkness of the night be broken 
by the influx of moonlight ? 

In the well-known inclination of the axis of the earth 
towards the plane of its orbit, known by the name of the 
angle of the ecliptic, which is the cause of the change of the 
seasons, many perceive a design of heaven intended for 
our welfare. But they do not consider that they are con- 
such as to make it absolutely impossible for the moon to be inhabited. According 
to Nasmyth the surface of the moon, which is now known to us with perfect 
accuracy, offers nothing but a desolate waste, a terrible desert which no human 
imagination can realize, and in which life resembling that of our terrestrial home, 
with perhaps the exception of certain minute forms, is quite impossible or incon- 
ceivable. A fearful heat reigns close to the ground during the day, which lasts 
336 hours, and a frightful cold beyond the ground and during the equally long 
night. There are to be found but crude forms, dead materials and the soundless 
play of mighty forces I Wherefore this great development of energy without 
any visible aim of life? For as a mere illuminant of our nights the moon deariy 
fulfills iu duty but very imperfectly, for it changes, and over and above this it 
may be the cause of terrible earthquakes. Besides, the question why the moon 
should always turn the same side to the earth, is utterly unanswerable from a 
teleological standpoint. 
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founding effect and cause, and that our organization would 
most probably be different were the inclination of the 
ecliptic different or non-existent. Besides, this very angle 
of the ecliptic, the object of such mistaken praise, does not 
even seem to be in any way conducive to our advantage ; 
and if it were in our power to change this slope of the axis 
of the earth towards the plane of the earth's orbit, we 
should most certainly do it and thereby bring about a 
greater equality in the seasons. For if the earth's axis 
were perpendicular to its orbit, there would be in our lati- 
tude, for instance, a perpetual spring, calculated in all 
probability to lengthen human life. 

Why — we must ask still further — did the sun show its 
beauty to the earth day by day, why did the moon shed its 
silvery beams over the world, why did the glorious stars 
and constellations shine in radiant beauty on it during 
those untold ages of the past in which no creature existed on 
its surface to turn these glorious arrangements to account, 
to admire them and meditate on their object ? What is the 
meaning of the irregularities and of the striking differences 
in the size and distances of the individual members of our 
solar system, and why is there an absence here of all order, 
symmetry or harmony, beauty, regularity, law, in regard 
to size, density, position, habitability, etc.? Why have 
all the comparisons, analogies, speculations, founded on 
the number and formation of the planets, such as the great 
Kepler earnestly engaged in, proved to be mere idle phan- 
tasies ? What is the object of the so-called asteroids, or 
smaller planets, with their orbits crossing each other, of 
which considerably more than two hundred are known at 
this day, although it is not very long since rambling philos- 
ophers thought that they could demonstrate on speculative 
grounds that no further planets could exist in the recog- 
nized astronomical gap between Mars and Jupiter ? What 
duties do the countless meteors or meteorites discharge 
which cross the earth's orbit and do so much mischief in 
their descent ? or the innumerable comets with their ever- 
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changing paths, which only seem to exist for the purpose 
of aiding and abetting in the worst kind of superstition, 
and of which, to use Kepler's phrase, the heavens are as 
fiill as the sea is of fishes ? or those thousands of suns with- 
out planets, the so-called twin-stars, which revolve eternally 
round each other or round a common centre? Finally, 
why is our planetary system so arranged that, having 
originated in time, it must perish in time, and with it all 
that is great, all that man has ever accomplished or ever 
done on earth, must subside again into the chaos of eternal 
oblivion ? * 

• If — as the theists make out — the world or the cosmos 
were created or governed by an eternal reason, or as they 
are wont to say, designed by intelligence, how can all these 
contradictory facts be explained? and why did not the 
eternal reason give the planetary systems an order from 
which its object and meaning could be recognized without 
any doubt? Wh/ did not the everlasting creative power 
write his name in starry letters in the heavens, and thus put 
an end to all those doubts that torture and trouble the human 
breast, to all those endless controversies about his own ex- 
istence, which have caused so much pain and grief to poor 
humanity, groping for ever in darkness? Why should he 
hide himself from us and lay snares for our reason, which 
inveigle us into endless doubtings and discomfort of every 
sort? How could God, if he existed, quietly witness all 
the sad results of this uncertainty about hb own existence, 
seeing that he could so easily put an end to them ? 

These thoughts, these questions and strictures might be 
multiplied adinfinUum; but multiplying them would change 
nothing in the result, that no unprejudiced investigation of 

*Accordiii||^ to the most modern veiws of astronomers, wbicb are strongly siq>- 
ported by tbe discoveries made by tbe help of spectrum analysis, all solar and 
planetary systems pass through a life-cycle of origin, existence and decay, oc- 
cupying thousands of millions of years, and reiterating itself eventually in the 
tame or in a similar manner by renewed decomposition into cosmic mist (primal 
world mist.) Throughout all space a perennial change is going on and has goiM 
on from eternity. 
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Nature, wherever it may search, can discover any trace of 
a supernatural influence either in space or in time. The 
renowned "harmony of the universe" rests, as has been 
shown ah-eady, partiy on imagination or ignorance, partly 
on the same causes by which, as will be more fully explained 
in subsequent chapters, the apparent design in other natural 
phenomena, especially in the organic forms living on our 
earth, is brought about; and if, without prejudice to the 
views stated above, a certain order and regularity must be 
recognized in the phenomena of the sky, such order is but 
the necessary and unavoidable result of the process of evo- 
lution in the heaven itself, which could never have existed 
as such without such order. For a chaos, which in the course 
of ages is neither developed nor decomposed, must ever 
remain a chaos, while a movement once begun must neces- 
sarily in the course of immense periods of time, and by the 
gradual excision of all that is incapable of life or unsuitable, 
as also by reciprocal adaptation of individual beings, give 
rise to the genesis or survival of such forms as are suited 
for their surroundings and therefore capable of life or suit- 
able therefor. When the unsuitable has perished long since, 
the suitable remains. Therefore, the suitable movement or 
position of any individual heavenly body is but an individ- 
ual instance of movement, and all movements of such a 
body which are unsuitable or which collide with the move- 
ments or positions of other heavenly bodies must be 
gradually eliminated or cut off, until those only remain 
which do not bring about their own destruction by irregu- 
larity or incompatibility with a definite order ; so that in 
the end the whole vaunted beauty and order of the universe 
amount to nothing but the mechanical relation of physical 
forces. In a most ingenious work entided Kampf urn's 
Dasein am Himmel^ {Struggle for existence in the 
heavens) — Berlin, 1874; 3rd revised edition, Leipzig, 1882 
— Dr. Karl Freiherr Du Prel first and very successfiiUy 
sought to apply to the astronomical world the Darwinian 
principles which have in modern times become the standard 
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for judging the organic world. According to him, the 
apparent design in the arrangement of our planetary system 
is merely the result of a very long process of evolution, and 
is to be regarded as the simple outcome of the fact that all 
planets which did not follow regular orbits, left the system, 
or re-united themselves to the sun, or were flung off into 
long-stretched paths along which they subsequently travel- 
ed as comets and groups of meteorites. It is probable 
that the sun originally.possessed a much larger number of 
satellites, many of which were eliminated in this manner ; 
this possibly accounts for the great gaps that exist in the 
system. Only in the group of asteroids does this pro- 
cess of elimination appear to be still incomplete, since 
this group, being a portion or broken-up fragment of some 
planet, shattered to pieces by some cause unknown to us, 
has not been as long in existence as the remaining planets. 
In the case of comets also, which must be regarded as a 
direct offspring of the sun, Dii Prel holds that this process 
is as yet far from being complete. He regards them as the 
youngest members of the system, while the planets are the 
oldest and the asteroids lie midway between the two classes. 
But everything in this (and other) classes that is incapable 
of fitting into the general system and into the order that 
reins in it to a certain extent, must, in process of time, be 
eliminated or crowded out "Thus the physical struggle 
which commenced by the law of gravitation, ends with those 
marvellous combinations of mighty stars, at the sight of 
which we scarcely forbear from coming to the condusion 
that their movements must firom the very first have been 
regulated by an all -wise design. And yet we can only at- 
tribute this orderly result to the aimless working of physical 
forces, which here, as everywhere, act according to the 
principle of adaptation and must infallibly evolve harmony 
in the end.'* 

None the less this harmony is by no means complete, 
despite the great regularity of the movements in our solar 
system. One planet keeps constantly pulling at the other 
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and striving with more or less success to influence its 
course. The moon drags at its mother-planet whose oceans 
it often raises up to devastating tides and whose intestines, 
if a modem theory be true, it stirs up to destructive com- 
motion. Comets and meteorites drive their path right 
across the system, bestowing no benefit on it, but only in- 
juring it. The supreme force of the sun alone keeps the** 
whole system in tolerable order. 

We close this chapter with the same words with which 
Du Prel concludes the preface of his interesting work : 
' ' Epicurus of old said : The Gods dwell in the interspaces 
of oiu" knowledge of the world.' * 

" Nie hat der Geist des Menschen mehr geglftnzt, 
Als da er unbekannte Welten mass. 
Da er in jenen H5hen, unbegrenzt, 
So wie in einem offhen Buche las. 
Den Himmel hat er zu sich hergezogen. 
Den Schleier aufgehoben von den Fernen, 
Und wenn sein Geist ihm ftberall gelogen, 
Dort fand er ew*ge Wahrheit in den Sternen." 

J. F. Castklli. 

(Never has man's spirit shone more brilliantly than in 
measuring unknown worlds and in reading, as in an open 
book, those illimitable heights. He has drawn the heavens 
down to himself, he has lifted the veil from the distant, and 
if his spirit deceived him everywhere, he yet found eternal 
truth in the stars.) 



Periods of the Creation of the 
- Earth. 



Modem fceology has shown that none of the so^alled geological formations are 
spread over the whole earth, but that all formations have taken place simul- 
taneously at every period ; it has also shown that the>' are still progressing all 
over the world and will continue to progress for ever.— F. Mohr. 

Things happening to-day are merely the copy and reflex of things that happened 
in former times. —Isnard. 

The forces now at work in the world are the same in quality and quantity which 
brought about geological changes in the most distant ages.— Lybll 

In the time-piece of Nature thousands of years are but a single beat of the 
pendulum ; they are but what a second is to us. — H. Tuttlb. 

AFTER the earth had separated itself as an individual 
self-existent body from the rotating primal mist and 
begun its rotatory motion around the remaining 
central mass, a number of changes began in its interior which 
tended to produce a continually increasing condensation of 
its mass in the centre and a simultaneous refrigeration on 
the outside. Whereas the ancients, in their imperfect cos- 
mogony, taking the earth for the centre of the universe, 
fancied that in the course of the supposed division of the 
solid from the liquid, the fire rose to heaven in order to 
form the radiance and glow of the firmament, it in reality 
receded slowly deeper and deeper into the bosom of the 
earth, and now betrays its presence only by the ever in- 
creasing heat of the interior of the earth, by hot springs, 
volcanoes, etc The outside of the earth, on the contrary, 
becoming more rigid and forming a crust, assumed more 
and more the characteristics of apparent solidity and im- 

rn7) 
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mutability which it has at this day. Fierce conflicts took 
place between fire and water, after the water had precipita- 
ted itself on the surface of the earth as a hot primal ocean 
from the watery mists surrounding the globe, and had uni- 
formly spread over its surface. Out of these conflicts, and 
by virtue of influences destructive on the one hand, con- 
structive on the other, of forces pardy physical, partly 
chemical, pardy representing the working of inferior organ- 
isms, there arose, in the course of enormous periods of 
time, earth-formations and strata which are accessible to 
our investigations, and in which geologists read the history* 
of the earth as in an ancient chronicle. The day-book of 
Nature, it is true, is not so complete and uniform as to 
require merely to be read off"; on the contrary, it is in the 
highest degree imperfect, full of gaps, continually inter- 
rupted, and written in many different spots all over the 
surface of the earth ; its leaves are in many ways damaged 
or put out of order by subsequent events ; individual letters 
are destroyed or rendered illegible, so that it needs no 
little trouble and no little keenness to fill up the gaps to 
some extent, to interpret accurately the obliterated passages 
and to get at thejr true connection. 

Indeed, such an interpretation would probably have been 
impossible, if scattered solid fragments and remains of the 
earlier world of living organisms, such as mussels, teeth, 
scales, bones, feathers, shells, plants, etc., — the so-called 
fossils — had not resbted destruction, and had not, by 
giving to each geological formation a definite and easily 
recognizable character, served in some measure as guides 
or clews through the labyrinth of that geological chronicle. 
This circvmistance, in connection with erroneously inter- 
preted geological facts, unfortunately gave rise to the famous 
theory of geological catastrophes and revolutions which, 
for a length of time, ruled supreme in science. As an out- 
come of this theory, it was imagined that from time to time 
a complete change was caused in the surface of the earth 
by gigantic revolutions and catastrophes, accompanied by 
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the destruction and subsequent new creation of all living 
things to be found thereon, and that this proceeding had 
been repeated some thirty or fifty times in the history of 
the earth. Fire and water, each after its fashion, were sup- 
posed to have co-operated in destroying the world of living 
things at a blow, and to have afforded the creator, after the 
elements had quieted down again, an opportunity of setting 
to work his creative omnipotence in establishing a new 
order of things. The names of the famous French scientists 
Buffan (1707 — 1788) and Cuvier (1769 — 1832) are most 
closely connected with this theory of cataclysms ; it was 
also believed in by the famous naturalist Agassiz, who died 
a few years ago, and it still musters numerous adherents, 
though rather in theological than in specially scientific cir- 
cles. The greater number of the ancient philosophers, like 
Heraclitus, Plato, etc., also looked upon the history of the 
globe in a similar fashion and had an idea of periodical 
catastrophes and new creations of the world, recurring at 
intervals of a larger or smaller number of thousands of 
years ; whilst others, whose tendency was of a more ma- 
terialistic nature, such as Anaxagora^, Okellus, Democritus, 
and his disciples Epicurus and Lucretius expressed even 
then an opinion that the cosmic process ever followed its 
regulaf course and that the violent changes were confined 
within very narrow limits. 

This theory of catastrophes, as will be easily seen, afforded 
the theological tendency in natural science a welcome pre- 
text for calling in the co-operation of a supernatural power, 
by whose impulse or permission those revolutions were 
thought to have been brought about, in order that the 
earth might be led through various stages of gradual im- 
provement to a form suited for certain objects or designs. 
It was supposed that this power had intervened fi-equentiy 
and directly, or that a continual and new creation had 
taken place, at stated periods, and that new and improved 
organic beings and species had sprung up after each suc- 
cessive destruction. The Bible was thus borne out when 
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it said that God had visited the earth with a deluge in 
order to destroy the disobedient human race, wallowing 
in iniquity, so that he might put a better one in its place. 
God was thought with his own hand to have raised moun- 
tains, dried up oceans, created living things, and so on. 

All these fancies about the intervention of an indepen- 
dent, supernatural, and mysterious power in the course of 
the earth's history have turned out to be mere illusions and 
dreams, when looked at by the light of sober scientific 
thought. With the same keenness of vision with which 
astronomical science pierced through and discovered the 
conditions of the furthest realms of space, the eye of geo- 
logical science ranged backwards over a past of millions 
upon millions of years, the unlifted veil of which had hid- 
den the history of our globe from man's ken in a mysterious 
gloom which readily lent itself to superstitious rh^erie; and, 
in so doing, it discovereil the clearest evidence of the fact 
that this history owes its existence throughout to none but 
the simplest and most natural processes, which may in 
many instances be traced with the greatest scientific accu- 
racy. The theory of the so-called periods of creation of 
the earth, which in former days were so frequently and so 
readily spoken of, and which even at this day a cosmogony 
based on childish error would feign identify with the biblical 
days of creation — was found to be altogether inadmissible, 
and the whole past of the earth appeared as the present of 
our globe, unrolled. It is the great glory of the eminent 
English geologist, Sir Charles Lyell, who died only a few 
years ago, to have been the first who proved convincingly 
that the catastrophes or revolutions, on which had been 
built up the theory of the periods of creation, were never 
universal, but purely local, in point of fact that no geolog- 
ical convulsions had taken place simultaneously over the 
whole surface of the globe, but that the past hbtory of the 
earth is only a continuous and gradual process of evolution, 
springing from the same forces, phenomena, and diminutive 
dianges which are actively at work at the present time in 
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the formation of the surface of the earth, and which day by 
day keep going on under our very eyes. It is true that 
this process generally goes on in such a slow, gradual, im- 
perceptible manner, that the period of time allotted to our 
observation and experience is much too short for us to ac- 
quaint ourselves with the great results of its working. No 
doubt it must at first sight have appeared as though the 
changes of which we see such powerful traces on the surface 
of the earth, must have originated in powerful convulsions 
of its interior ; but riper experience and observation teach 
us the very opposite. ** For the earth," says Burmeister 
in his excellent History of Creation^ ** is entirely formed by 
forces which we find active in their full strength even at 
this day : it has never been subjected to evolutionary ca- 
tastrophes essentially more powerful or entirely diflerent 
fi-om those which affect it now ; on the other hand, the 
length of time in which the changes have taken place is 

immeasurable The gigantic and startiing nature of 

the terrestrial evolution lies only in the huge periods of 
time during which it has been proceeding," etc. 

In fiict, the main solution of the apparent enigma lies in 
the enormous periods of time through which the history of 
the earth extends. As a drop of water ever falling on the 
same spot will in time perforate a stone, so forces apparent- 
ly weak and scarcely perceptible on a small scale produce 
incredible and seemingly miraculous results when working 
through long periods. Now, as formerly, the earth is con- 
stantiy changing under our very eyes; constantly terrestrial 
strata appear and disappear, volcanoes are ignited, earth- 
quakes rend the grqund, mountains rise or collapse, whole 
continents are levelled up or slowly recede again into the 
bosom of the earth, islands rise and sink, the sea retreats 
fi*om the terra firma or overflows other lands, rivers change 
their courses, now tearing away tracts of land, now laying 
down fi-esh soil on other spots; to this very day, the count- 
less myriads of plants and animals are still actively engaged 
in gradually building up the crust of the earth, while water. 
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wind, and storms seek to pull down again what has been 
built up * All these slow and natural effects produced by 
natural causes at different times and in different places, 
which effects have needed so many millions of years to 
evolve themselves, we now behold united into one grand 
collective picture, and so striking and powerfiil is the im- 
pression wrought upon us by this picture, that we are 
driven, as it were, to the thought of, or the belief in, a 
ceaselessly creating power ; whereas in reality everything 
has occurred in the most natural fashion, as die necessary 
sequence of cause and effect. No doubt, the difference 
between individual geological formations is very great, so 
great, indeed, that they cannot directly depend on each 
other, but must have been separated by protracted geo- 
logical periods. In taking up a diagram of the strata of the 
surface of the earth, one notices at the first glance that 
rocks of such various structure and mineralogical compo- 
sition cannot be the result of a closely connected formative 
process, but that long pauses must have intervened, in the 
course of which important geological changes, upheavals 
and subsidences, alterations of oceanic currents, differences 
of sedimentary deposits, etc., must have taken place. During 
the upheavals the waves also began to carry on their process 
of destruction, so that whole tracts of land with the organ- 
isms embedded in them were washed away again, and the 
whole geological and paleontological record must necessa- 
rily have suffered a complete break in that particular spot. 
To those who look only at the surface of things and who 
have no understanding of the intimate connection of things, 
this break may appear as real and as a proof of a new 
creation having taJcen place ; but the rational and enlight- 
ened mind of an educated man, aided by scientific training, 

*Any one who wishes to acquaint himself with the practical evidence of these 
f&cts, can find it in the following works: Bunneister. '•Gcschichte der Schdp- 
fung;" Rossmassler, "Geschichte der Erde." O. Vogler, "Erde and Ewigkeit;" 
F. Mohr, "Geschichtc der Erde;» Lyell, "Principles of Geology," and "Antiquity 
of Man;" lastly, in the author's works, "Natur und Geist," and "Die 
Darwin'sche Theorie." 
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will judge very differently indeed. It knows that the inves- 
tigation into die history and the stages of development of 
the earth, like the investigation into the laws of the heavens, 
is unable to find anywhere the traces or the workings of a 
supernatural power, holding a position independent of the 
natural connection of things ; that investigation has, on the 
contrary, proved that everywhere and in all periods of that 
history the same materials, forces and physical laws were 
active as those by which we are now surrounded. No- 
where, nor in the remotest periods of the past, has this 
investigation found a spot which, when reached, it became 
necessary to put a stop to scientific research or to accept 
the notion of unknown or supernatural forces ; everywhere 
have been found the same laws, the same matter, the same 
processes accessible to scientific analysis. ' * Historical re- 
search (into the history of the evolution of the earth) has 
led to the conclusion that the past and the present rest on 
exacdy similar bases ; that the past developed in a fashion 
identical to that in which the present rolls on, and that the 
forces which are active on our earth have been the same 
from time immemorial." — Burmeister, **This immutable 
identity in the nature of phenomena gives us a certainty 
that fire and water have had the same energies at all periods 
as they have now and will have henceforth ; that gravita- 
tion, and hence the phenomena of weight, electricity, 
magnetism, and the volcanic activity of the interior of the 
earth, have never been different fi-om what they are now.'* 
— Rossmdssler, ** Nature almost always works in dumb 
silence ; cataclysmic convulsions and violent destruction 
are but exceptional. The catastrophes which authors have 
crudely painted fi-om fancy, are either exaggerations or 
have never taken place at all. There have been great 
changes, and vast upheavals ; but for the most part with 
less tumult than fanciful authors have made about them, 
and they have certainly not taken place by means of any 
but the normal and known forces of nature." — /f. Tutile, 
Hence the human mind, enlightened by scientific training. 
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no longer needs that mighty hand which, working from 
without, as men were once obliged to believe, rouses the 
incandescent spirits of the bowels of the earth to a sudden 
tumult, which pours the waters of the deluge over the globe 
and from time to time moulds the whole system to his pur- 
poses as the sculptor does the plastic clay. If these objects, 
as theists would have us suppose, were really the gradual 
preparation of the surface of the globe for the living 
creatures that are to exist upon it, more particularly man- 
kind, it is quite impossible to understand why divine Om- 
nipotence, which must be regarded as the cause of all these 
changes, should have needed such efforts and such round- 
about ways to attain its end, and why it should not, or 
could not, have done at once and without hesitation what 
appeared to be good or expedient for the realization of 
these designs. It requires a stupendous amount of imag- 
ination for any one to deem it possible that the divine 
Omnipotence or supreme Intelligence can have found it 
necessary to use such vast periods of time and work such 
fearful catastrophes, involving in each instance the exter- 
mination of all living creatures in existence, to finally carry 
the earth and its inhabitants, through a cycle of transitions 
and improvements, to its last and highest goal, which is no 
other than that of forming a suitable dwelling-place for the 
most highly organized of animals, man. Can a power 
which we look upon as unlimited and absolutely perfect, 
knowing everything and foreseeing everything, be subject 
to such narrow limitations and require, as it were, such 
protracted training and rehearsals, before it can attain its 
obje<5l or accomplish its will ? And what reason could such 
a power allege for the continually recurring destruction of 
a whole creation and world of living things, if not the need 
of constant self-improvement, which is in diametrical oppo- 
sition to its omnipotence, perfection and omniscience? 
This is so clear, so obvious even to the intelligence of a 
child, that a savage belonging to the Bechuanas, (who 
inhabit the interior of South Africa,) when Moffat, the mis- 
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sionary, was trying to make him understand the Christian 
idea of creation, replied with a sneer : ** If you really think 
that only one being created all men, you must admit that 
this being gradually improved as it went on creating. At 
first it tried its hand at the Bushman, then at the Hottentot, 
then at the Bechuana, till in the end it succeeded in making 
the white man." 

Hence there b no other explanation of the events con- 
nected with the story of the creation of the earth than that 
which lies in the natural facts themselves. Only the 
inevitable and endless difficulties which Nature had to over- 
come in the gradual formation of the crust of the earth and 
of its organic population, which difficulties could only be 
mastered in vast periods of time, can offer us a satisfactory 
solution of the problems with which the genesis of the 
organic as well as the inorganic worlds taxes our perspicacity. 

The actual length of the periods needed for the earth to 
attain its present condition can be fairly well estimated in 
consulting the computations geologists have made respect- 
ing single phases thereof, or respecting the length of time 
necessary for forming individual strata. Thus, for instance, 
according to Professor Bischoff^s calculation, the formation 
of the carboniferous strata required a period of more than 
a million, and according to Chevandier from 600,000 to 
700,000 years. This figure, however, applies only to the 
formation of coal itself, so that it would be necessary to add 
the time required for the formation of the nearly 10,000 
feet of **grit*' (sandstone, conglomerate and shale.) Pro- 
fessor Philipps {Life an the earthy i860) computes that the 
oval-beds of South Wales, including the grit, took about 
500,000 years to form. The time required for the develop- 
ment of the strata of the tertiary period, ranging from 3000 
and 5000 feet in thickness, must have been at least 350,000 
years, while, according to a calculation made by A, von 
Humboldt^ the guano deposits, some of them nearly 100 
feet thick, consisting of the excreta of sea-birds, must have 
taken nearly three times as long to form. The calculation 
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of the English scientist Croll, quoted by Grove, make it 
certain that since the last glacial period (falling at the end 
of the tertiary or at the beginning of the post-tertiary 
period) no less than 100,000 years must have elapsed — **a 
space of time apparently not very long, if measured by 
geological eras, but probably very much longer." The 
same author estimates the duration of the so-called Eocene 
or Miocene, the first two subdivisions of the great tertiary 
period, at from one million to several millions of years prior 
to the year 1800 of our era ! It is obvious that we encounter 
much higher numbers, when we come to consider the periods 
it must have taken to form the entire stratification of the 
earth's surface, such as we know it; these periods must 
count by many millions of years. Lyell considered that 
they represent a total of 560 million years. Thb figure may 
be and probably is excessive, and we shall be nearer the 
mark if we assume a period of a hundred million years to 
have elapsed from the time when the first living forms 
appeared on the earth and the oldest stratified rocks were 
deposited, down to the present day. According to HelmhoUz 
this figure, or even a smaller one, is near enough for the 
entire age of the world as an individual planet, while on 
the other hand some scientists, such as FcUb, Kleirty etc. , 
bring the number up to 2000 million years. As regards 
the age of the solar heat, it appears from astronomical 
researches that our earth cannot have existed as an inde- 
pendent planet for more than a hundred million years, 
while on the other hand Prof Bischoffy judging by experi- 
ments with a molten and slowly cooled disc of basalt, has 
come to the conclusion that the originally incandescent 
mass of the earth must have required at least 350 million 
years to cool from a temperature of 3600® down to 400°. 
Blandet and Vinot, two French scientists, have obtained 
yet higher figures, grounding their calculations on the ph3rsi- 
cal theory of light. They estimate the age of the earth at 
the enormous number of about 6000 million years. If we 
take our stand on this number as a basis, we find that the 
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age of Neptune, the oldest planet of our solar system, would 
come up to 42,000 million years ! What endless periods of 
time must have elapsed since the original mist of our solar 
system had become sufficiently condensed for Neptune to 
separate itself from its equator in the form of a ring of vapor! 

Now, whether one or another of these calculations be the 
more accurate, they show in any case what endless periods 
of time our dwelling-place the earth required, in order that, 
after passing through innumerable and scarcely perceptible 
transitions, it should at length become what it is now ; and 
this is to be accounted for only by the theory of a gradual 
and very slow development, and not by that of the personal 
intervention of an omnipotent entity. The numbers quoted 
above lead us to another inference, which is this : In con- 
nection with the immeasurable distances which the astrono- 
mers have discovered in the universe and from which our 
powers of ims^fination derive problems they are unable to 
cope with, the immensity of the periods aUuded to brings 
home to us the necessity of recognizing the illimitability 
of time and space, that is to say, eternity and infinity. 

Should the conceptions of religion, which represent God 
as eUmal and infinite, be preferable when carried to their 
logical ends, to the theories of science? Does the rabid 
fimaddsm of priests, which invented the eternity of hell-fire, 
stupass scientific research in boldness of thought? *' What- 
ever may be said of the end of the world, it is all as vague 
as the legend of the beginning, which the infantile mind of 
nations invented. The earth and the universe are eternal, 
since eternity is an essential property of matter. But matter 
is not unchangeable, and because it appears in varied forms 
man's limited intellect, while yet unillumined by scientific 
research, holds it to be finite and destructible.'* — Burmeister. 

" Aeonen kommen und Aeonen gehn, 
Doch unbeachtet rollen sie vorttber; 
Denn was sind selbst Aeonen, wenn gesehn, 
Der unbegriff'nen Ewigkeit genttber?" 

Heliondb. 
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(Ages come and ages go, rolling past unnoticed; for 
what are even ages in comparison to miconcdved eter- 
nity?) 

That which modem science, armed with the most mag- 
nificent appliances, teaches as an almost irrefragable &ct, 
man h?d learned some thousands of years ago by logical 
thought, unsophisticated by the religious and philosophical 
prejudices of our enUghtened age, and it seems inconceivable 
that such a simple and necessary thought as that of the 
etemify of the universe, could ever have faded away from the 
human mind. "Almost all the ancient philosophers are 
agreed in regarding the universe as eternal. Ocellus 
Lukanus says expressly, in speaking of the universe, that 
it has always been and ever will be. All unprejudiced persons 
will feel the force of the axiom that oul of nothing nothing 
comes. Creation, in the acceptation in which the word is 
used by the modems, is a theological subtlety/' {Sy^hne 
de la nature y premiere partie, Note 7.) ** None of the gods 
has formed the world, nor has any man; it has always 
been/' {Empedocles, 450 B. C.) 
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It it certain that the appearance of animal bodies on the earth is the expression 

of such forces, and a Aanction of these» resulting with mathematical certainty 

from the existing conditions.— Burmbistbr. 
One thing may be unhesitatingly proclaimed by modem science, viz., that organ- 

ixed things are no more the results of separate creations than the so-called 

unorganized ones; that they are nothing more than special forms in which 

universal matter ap[>ears, and from which, like all the other individualized 

bodies, they have gradually evolved.— V. Grabbr. 
It appears to me that e^ery rational physiologist, provided he admits such a 

thing as the genesis of life, is compelled to trace it to a peculiar aggregation 

of chemical and physical forces.— Virchqw. 
It is not to be doubted that in the early history of our earth organisms must have 

been produced abiogenetically ; the origin of living things must necessarily 

have sprung from inorganic matter.— W. Wundt. 

THERE was a time when the earth as a fiery ball was 
not only incapable of producing living tilings, but 
actually hostile to the existence of any vegetable or 
animal organisms in close proximity to its surface. Not 
until after it had gradually cooled down and become solidi- 
fied, and after the surrounding watery vapors had been 
precipitated on it, did the crust of the earth assume a form 
and condition which in its further development prepared 
the possibility of the origin and existence of manifold 
organized forms. With the formation of water, and as 
soon as the temperature permitted, organic life also evolved. 
At first it appeared but in the lowest and most imperfect 
forms, but in the course of long periods and in keeping 
with the development of the earth itself, it unrolled itsell 
gradually into the whole wealth of forms, shapes and indi- 
viduals which now inhabit the surface of the globe, and 
which inhabited it throughout the almost endless duration 
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of pre-historic ages. This we infer with absolute certainty 
from the fact ab-eady mentioned in the preceding chapter, 
that every stratum accessible to our investigation contains 
within itself the clear and partially well-preserved remnants, 
traces and relics of the vegetable and animal organisms 
which existed at the period of its deposition. For those 
ages of the deepest scientific ignorance are long gone by 
and will never return, in which these remains were looked 
upon as mere iusus ncUurce^ u e, when it was thought that 
Nature had amused herself in representing the forms and 
features of living animals in stone, or when they were 
thought to be ruins left by the Mosaic deluge. The times 
are also gone by in which it was held almost universally 
that all the various kinds of lower animals or plants, down 
to the Infusoria, had arisen without parents from the mere 
interaction of the elements or by what was called spontane- 
ous generation.* The more progress science achieved by 
the aid of the microscope, the narrower became the bounds 
within which the belief in spontaneous generation, once so 
widely spread, receded ; until at last a halt was made at 
the simplest form-element, from which all aggregated 
organic beings originate without exception, viz. the cell. 
The English physician Harvey ^ the famous discoverer of 
the circulation of the blood (1619,) laid down this important 
principle : Omne vivum ex avo (all that lives is from an 
^g&) 2"^d this principle was subsequently expanded into: 
Omne vivum ex vivo (all that lives is from the living ;) it 
being understood that the propagation not only takes place 
through the germ previously procreated by similar parents, 
but also more directly from existing parental bodies, by the 
processes of fission, buds, shoots, free cell formation, etc. 

* Aristotle thought that eels were generated in mud ; Ovid assigned the same 
origin to frogs, and Pliny in his Natural History made all insects spring from the 
dust of caves. Even as late as the Middle Ages it was thought possible to pro- 
dace snakes and mice in the laborator>' ; fishes, frogs, snakes and rats were be- 
lieved to be generated spontaneously, and it was seriously contended that the 
black or mourning-duck originated in the rotten wood of old ships or from a 
mussel {Lepas anaiifera,) Even at this day, popular superstition still clings to 
the idea of a spontaneous generation of all kinds of vermin, (fleas, bugs, etc.) 
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This phrase means therefore that life, or anything living, 
can never originate spontaneously, nor from the mere ag- 
gr^^tion of its elements, but only as the continuation of an 
already existent identical or similar life. In modem times, 
as the cell became recognized as the ultimate organized 
form-element, or as the organic unity, the theory of it was 
formulated more accurately by VircAaw, in the words: 
Omnis celhUa ah cellula; that is to say, there is no organ- 
ized cell which has not originated from a previously existent 
cell of the same or of similar kind. But as it was found in 
the further course of these researches that the cell was a 
somewhat variable form, that it was not always the same, 
but sometimes showed one kind of ingredients, sometimes 
another, a yet more exact distinction was drawn, and by 
directing attention to that part of the cell which seemed the 
most constant, the so-called nucleus, the phrase was again 
changed to : Omnis nucleus e nucleo^ or each cell-nudeus 
originates from another nucleus. But whatever formula was 
given to the theory — or may be given to it in the future — 
the thought or principle lying at the root of it is that organ- 
ized forms cannot originate spontaneously, and that one or 
more organized individuals or units must have been present 
in order that a new one should originate. The stories of 
the Old Testament expressed this truth, already known in 
its broad outlines, in an allegorical form, by making two of 
every kind of animal enter the ark to be saved from the 
universal deluge. 

For those who are not contented with biblical stories, 
several questions must arise in the face of such facts, viz., 
where and how did the origin take place ? What was the 
primal generation of organized things ? If all organized 
beings have proceeded from previously existent organi- 
zations, from parent forms, how did the first parents arise? 
Did these arise spontaneously, merely by the fortuitous or 
necessary concourse of the elements under certain condi- 
tions, or were they called into existence by the voice of an 
external power, by a supernatural creative act? And if the 
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first be the case, why does the same thing happen no 
more at this day ? 

This weighty question has long occupied philosophers 
and scientists, and has given scope for the most varied 
and most extensive controversies. Before we enter upon a 
closer investigation of this question, we must first remark 
in regard to the axiom quoted heretofore : Omne vwum ex 
wW,(All that lives is from the living), that whilst it is true so 
far as the vast majority of all organisms b concerned, it 
cannot under present conditions be accepted as holding 
good throughout. In spite of numerous and very carefiilly 
made experiments, in spite of the severest efforts made and 
discussions carried on among scientific men, the disputed 
question oi generatio aquwoca {generaiio spontaneay or 
primaria, or heterogenea^ or inaqualis /) known also as 
archibiosis, autogony, or abiogenesis, that is spontaneous 
generation, or heterogenesis as it is called in France, has 
not not yet entered upon such a stage that it can be re- 
garded as definitely decided. Generatio cequivoca signifies 
the generation of organized beings without the pre- existence 
of similar parents or parental germs, merely by the neces- 
sary or accidental aggregation of unorganized elements 
and physical forces, or from organized but dissimilar pa- 
rents by the decomposition of their constituents. These 
two forms of generation have lately been distingubhed, 
according to the nomenclature proposed by Professor 
Haeckely of Jena, as autogony 2Sid plasmogony. By autog- 
ony is meant the coming into existence of the simplest 
organized individual in an inorganic fluid containing am- 
monia, carbonic acid, etc. ; by plasm ogony the coming into 
existence of such a being in an organic fluid, containing 
the constituent materials in the form of complex and free 
carbon-compounds. The numerous experiments on spon- 
taneous generation made up to the present time have been 
almost entirely of the latter kind, that is to say, on 
plasmogony. 

Although, as we have said before, the most recent re- 
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searches have gone to show that this kind of generation, 
despite the wide range that used to be given to it, has no 
sdentific basis to rest on, it does, not seem altogether out 
of the question that it may hold good for the smallest and 
simplest organism, the so-called microphyta and microzoa. 
Such well-known scientific investigators as Pouchet, Joly, 
Pennetier, Musset, and Onimus in France ; Child and 
Bastian in England ; Mantegazza in Italy ; W3anan in 
America ; Schaaf hausen in Germany, and many others, 
have declared themselves in favor of this hypothesis, and 
rejected, in a certain measure, at any rate, the theory of 
panspennismy or of the universal presence of organized 
germs in the atmospheric air, as put forth by those who, 
like the French scientist Pasteur^ are opposed to hetero- 
genesb. They regard the building-up of formed organized 
bodies out of unformed organic substance as no more 
miraculous or striking than the formation of crystals from 
the so-called mother-lye, that is to say, from a fluid con- 
taining their constituent elements. Of course this relates 
only to the lowest and simplest beginnings of life in the 
form of the so-called monads, while the forms that are 
somewhat more highly organized develop from these stage 
by stage ; just as in the course of geological periods the 
plant and animal life has developed or evolved step by step. 
"There is," szys Pennetier y ** a greater distance between 
a colpoda or a ciliated infusorium of the higher sort and a 
bacterium, than between an elephant and the lowest mam- 
mal." Vejy diverse forms may also be produced in 
infusions by changing the materials and the surrounding 
conditions ; and by driving the same air into different so- 
lutions, the most varied fauna and flora can be evolved. 
Spontaneous generation is the original condition of life, while 
the transformation of species represents its continuance. 

It stands to reason that even supposing everything to 
be true which is advanced by the advocates of spontaneous 
generation in the form of plasm ogony, it does not follow 
by any means that there exists that organic material which 
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fonns the mother, or necessary precedent, of all the organic 
forms proceeding therefrom. This, in connection with the 
fact that most scientists have either rejected or doubted the 
theory of spontaneous generation in the alleged manner, 
and without the presence of a precedent germ, has afforded 
to the theological tendency in science a welcome pretext 
for appealing to the intervention and activity of a higher 
Power standing outside nature, which, it is contended, 
must, of its own free will and authority, have created those 
earliest and first b^nnings of organized existence at a 
definite period of the earth's formation and must have 
implanted in them the capacity for their vast subsequent 
development. In point of fact, the supporters of the hy- 
pothesis of creation, as F. A. Lange cogendy remarks in 
his History of Materialism, love to shelter themselves in 
those dark corners which science has not yet illumined with 
its rays, and there to hang up their cobwebs to catch sound 
reason in. Nay, not even the most distinguished scientists 
and thinkers, such as a Cotta or a Secchi, have been able 
to keep their minds free from the influence of these ideas 
and from the bewildering pressure of this problem, so much 
so that, with respect to the genesis of organic beings, 
the former cannot help himself but must needs call in the 
'* unfathomable power of a creator,** and the latter feels 
constrained to appeal to **the conscious activity of an 
eternal architect.*' 

Without troubling too much about a natural explanation 
of organic origin and growth, it may be replied to these 
believers that the germs or first b^nnings of all living 
things existed from all eternity, awaiting only the concourse 
of definite external circumstances — either in that formless 
vapor from which the earth was gradually condensed, or 
else in space, from which they descended on the crust of 
the earth after it had formed and cooled down, and that 
they only became capable of further development wherever 
the necessary conditions were favorable to it. However 
startling such a theory may appear at the first blush, it 
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must certainly be admitted that there is more intrinsic 
probability in it than in the hypothesis of creation, which 
rests on no scientific foundation whatever. Moreover, this 
bold theory, since it was first propounded by the author of 
this work in the year 1855, (see the first edition oi Kraft 
und^ff, pp. 74-75,) has been corroborated by such a num- 
ber of important fects, that the conception of the cosmical 
nature and the cosmica/ origin of life and of organized matter 
has by thb time obtained a recognized standing among 
the current scientific hypotheses on the beginning of life, 
and this has been acknowledged by many scientists of mark. 
At any rate, there is no reason for rejecting as impossible 
the idea that organized matter or even complete organisms 
existed in the earliest ages in the higher r^ons of the 
terrestrial atmosphere, considering that great numbers of 
microscopic organisms have been found in the finely 
divided watery particles of the highest clouds of vapor that 
can be got at, and that Angus Smith has shown by means 
of permanganate of potassium that atmospheric air, how- 
ever pure, always contains a very small quantity of organ- 
ized matter. Ehrenberg gives out as his deliberate opinion 
that organized beings actually exist in space, from whence 
they occasionally come down on our globe. Indeed, it 
happens fi*equently enough that the earth passes through 
meteoric clouds, tails of comets and similar bodies^ and 
might, in its progress, gather up millions of organized 
T)eings or of their germs. According to Quinet, {Die 
Schdpfungt Leipzig, 1871, pp. 276, 277,) life is of cosmical 
origin and cosmical nature and is as old and as wide- 
spread as matter itself. The earth, he thinks, attracted and 
still attracts the germs of fiiture life to itself fi'om the cosmic 
mass. Meibauer (in the second edition of his Sonnen- 
System, Berlin, 1872) has collected together all the facts 
which go to show **that organized germs (of cosmical 
origin) are carried to us on the earth by the air spread 
throughout the solar system." The famous traveller and 
naturalist Moriz IVagneraiso accepts this theory in several 
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excellent articles written by him in the Allgemeine ZeUung, 
and considers that life is as old as matter itself, or is im- 
ported into it from universal space. '* The atmospheres of 
the celestial bodies," says Wagner^ **like those of the 
revolving cosmical vapor-masses, must henceforth be re- 
garded as permanent conservatories for the living forms 
and as the eternal green-houses of organized germs.*' 
Prof Semper (^Der Hdckelismus in der Zoologie^ 1376) 
speaks of the hypothesis according to which * *the life on our 
globe is derived from organic germs belonging to other 
worlds, which fell upon it before the existence of any earthly 
life in one of the earliest geological periods.* ' The English 
scientist Sir W, Thompson^ and the famous German physi- 
ologist Helmholtz, have declared in favor of this hypothesis. 
There is but one thing that militates against it, and that is 
the extraordinarily low temperature (-238° to- 256° F.) 
of the cosmical space. Thk difficulty, however, does not 
make any difference if we assume, as some scientists do, 
that the meteoric stones and meteorites which fall on the 
earth actually bring with them the cosmical life that exists 
beyond our earth. Chemists have in fact been fortunate 
enough to demonstrate the presence of organized sub- 
stances, generally in a carbonized condition, in a great 
number of meteorites ; * and in connection with this it must 
not be forgotten that although meteorites may be incan- 
descent on the sur&ce in consequence of friction, it is quite 
possible that in their interior they may harbor organized 
substances without these being injured. This circumstance 
further proves the presence of organized substances in the 
spaces traversed by the meteorites ; and since it has been 
suggested that the whole earth may have been formed by 
meteorites falling in a heap together or by particles attracted 
from space, there would hence be nothing strange in the 
idea that organized substances existed on earth from the 

* Further details may be found in F. Mohr's Gesekiehtt der Erde, a.ed. 1875 
and Uber Natur und BntsUhungs-Art der MeteorUeuy In Liebig's Annmlen der 
Chemie, vol. 179; also in Klein's Koswtologische Bri^e^ (1877) PP* X43~i45* 
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very first Nay assuming the meteorites, which fall every 
year in countless numbers on our earth, to be, as many 
learned men hold, broken fragments of other worlds, it is 
self-evident that organized germs or substances must nec- 
essarily be conveyed by them to the earth. Dr. Otto Hahn 
lately made out that he had discovered actual traces of 
plant and animal remains in meteoric stones, and various 
investigators, such as Dr. Weinland, Professor Karsten and 
others, have pronounced his discovery to be accurate. If 
this be so, we have before our eyes the actual remains of 
living creatures from another, possibly broken-up, celestial 
body. The commonest kind of meteoric stones consists of 
a mixture of iron and various rocks, and contains a number 
of small globular bodies, which have obtained for these 
stones the name of chondrites. These chondrites are some- 
times quite black and contain amorphous carbon and bitu- 
minous substances, probably products of the decomposition 
of organic compounds. According to Dr. Hahn, they are 
nothing more than a mass of tissue of animals or plant- 
animals of the lowest kind, such as sponges, crinoids, 
corals, etc. According to Dr. Wetland, {Atisland, 1881, 
p. 302,) they are remains of corals belonging to the family 
of the /avostfina, which on earth are found only as fossils 
in the very oldest strata ; in the chondrites they are of 
liliputian size as compared with their terrestrial relatives. 
C JSafip ( Westermann* s Monaishefte, August, 1881) re- 
gards thb discovery as authentic and thinks that meteoric 
stones and meteoric iron are only of organic origin ; indeed, 
that the earliest beginnings of all planets (including, of 
course, the earth) were organic formations ! 

Some savants have lately gone so far in this direction as 
to completely reverse the view hitherto considered as true 
and to regard all inorganized nature as a product of vital 
activity, while others again maintain that both the organic 
and the inorganic kingdoms are products of differentiations, 
or evolutions, proceeding from an originally indifferent 
condition of matter. Life, on this hypothesis, is only a 
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peculiar mode of motion of the molecules of the primal 
matter in a state of condensation, and this theory would 
render any explanation of the origin of that primal matter 
unnecessary. 

All this is as yet a mere hypothesis or conjecture and 
goes no more to solve the problem in an empirical or 
scientific sense than does the hypothesis of the cosmical 
origin of organized substances or germs. For if the latter 
hypothesis were shown to be the explanation of the presence 
of life on the surface of the globe, it would not yet answer 
the question of the first origin of organized matter as such or 
of the first germ of life — unless indeed the theory be ac- 
cepted, as explained above, that living matter has always 
existed or at any rate must be regarded as latent in the 
primal condition of matter. But since the idea of the eter- 
nity of an individual is illogical and all that is individual is 
transitory ; and seeing that motion as such is eternal or 
without beginning, yet life as a special or definite mode 
of motion must have had a beginning, we are no nearer to 
a solution of the difficulty ; we must assume or admit that 
the organized compound in the form of what is called proto- 
plasm or the material of primal formation or life must have 
originated at some time in some place. And this offers in 
reality no logical nor empirical difficulty. On the contrary, 
spontaneous generation in this restricted and limited sense 
must be regarded as a logical postulate or as a necessary 
demand of human reason and science. It is the logical 
consequence of the appearance and gradual growth of or- 
ganized beings on the surface of our own or of other planets, 
and an indispensable hypothesis by the side of the funda- 
mental facts of astronomy and geology. It would imply a 
perfectly inadmissible interruption of, and break through, 
the universal causal relationship that obtains throughout 
the correlation of nature, if we admitted that there was a 
single moment in the history of the formation of the earth 
and the celestial bodies in which that unity was interrupted 
or destroyed by a supernatural intervention or creative act 
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Most probably living combinations of material particles, and 
similar combinations endowed with vitality, have at all 
times exbted somewhere in the universe, and have de- 
veloped further wherever certain external circumstances or 
conditions were realized. Long before the commencement 
of animal or vegetable life on the earth there may have 
existed combinations either living, or endowed with vitality, 
which developed further on that same earth, when its sur- 
face had reached a condition favorable to such development. 
But those also who do not accept the hypothesis of the 
cosmical origin or the cosmical diffusion of organic matter, 
or who prefer not to take it into account, are forced to 
admit that somewhere and at some period in the history of 
the formation of the earth, there must have been a moment 
at which organic matter sprang from inorganic matter under 
conditions as yet unknown. That such a springing into 
existence may perhaps occur no longer at this day or — we 
had better say — has not yet been observed, proves nothing 
against the occurrence of spontaneous generation at an 
earlier period and under conditions differing essentially from 
those of the age we live in. It is obvious that the general 
conditions of life in the primordial or earliest periods of our 
planet must have been very different from those of the 
present and must have been favorable to the springing-up 
for spontaneous generation. We need only remember 
that at that time the atmosphere was replete with that most 
important of organic elements, carbon^ which subsequently 
assumed the shape of coal-mines ; we need but think of the 
difference in the density and the electrical conditions of the 
atmosphere, the peculiar chemical and physical state of the 
primeval ocean, and many other similar facts. ** When our 
planet," says Professor O. Schmidt, in his excellent little 
work, Darwinismiis und Descendenzlehre, (Leipzig, 1873,) 
**had arrived at that stage of evolution at which the 
temperature of the sur&ce permitted the formation of water 
and the existence of albuminous substances, the quantities 
and proportions of the component parts of the atmosphere 
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were different from what they are now. A thousand cir- 
cumstances which we are unable to produce, may have led 
to the formation of protoplasm or of the primal organism 
from its constituent particles." Thus there is not the re- 
motest scientific difficulty in imagining that the law of nature 
from which spontaneous generation must have resulted, is 
at present latent, or hidden, owing to the absence of the 
necessary conditions, whereas it was in full activity in the 
past, under conditions essentially different. This is also 
evidenced by the fact that a large number of widely diffiised 
inorganic substances, such as precious stones, pit-coal, 
granite, quartz, etc., are apparently formed no longer at 
the present time, yet no one has any doubt that they 
originated in the past in perfectly natural fashion as the 
products of chemico-physical forces. 

* * Chemistry,* * says Virckcw ( GesammelU Abhandlungen 
2ur wissenschaftlichen Medicin, 1856, p. 25,) **has not yet 
built up any of the formative substances (sarcode, albumen, 
starch) out of their elements, nor can as yet natural phi- 
losophy, outside the living organization, force any of these 
given bodies to form cells. What does it matter ? If the 
history of the earth shows us that there was a time when 
none of these substances existed or could exist ; if 
we see that, later on, certain periods arose in which 
these bodies were formed, and from them organized bodies, 
what can we conclude save that in the most unusual 
conditions the miracle happened, which means the mo- 
mentary manifestation of the latent law?** And again, 
in another place : ** We can only suppose that, as I said 
on a previous occasion, at a certain period of the earth's 
evolution unusual conditions supervened, under which 
elements entering into new combinations, in statu tuiscente, 
assumed the vital movement, and thus the ordinary 
mechanical conditions were formed into vital ones. * * And 
finally : " The law by virtue of which the formation of 
organic generation or cells takes place, must necessarily 
be eternal, and at each period at which, in the course of 
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natural processes, the conditions are favorable to its mani- 
festation, organic formation results. The cause of this 
activity can only be sought in a peculiar arrangement of 
physical conditions, in an unusual interaction of ordinary 
materials occurring at specific periods ; and the process of 
life, both in its beginning and in its repetition, must be 
referred to a special kind of mechanics ^ 

However, since the above was written, the whole ques- 
tion of abiogenesis has entered upon quite a new stage and 
one far more favorable to the theory of its occurrence at 
the present time, in consequence of the influence of the 
famous Darwinian theory, and the investigations of Prof. 
Haeckel of Jena on the monera, the simplest primal organ- 
isms out of which the first cellular organisms must have 
developed, which investigations open up new paths to 
Science. According to these investigations the cell or 
organic unit, which had previously been taken as the 
starting point of spontaneous generation, and which was 
regarded as such even by a Virchow, appears in its complete 
formation of integument, substance, contents and nucleus, 
as a formation that is much too complicated and too highly 
organized to be regarded as the subject of autogony, that 
is to say, as arising immediately fi-om inorganic matter. 
Such a springing into existence appears as much of a mir- 
acle, or an impossibility, fi-om a scientific point of view, as 
the spontaneous growth of a more highly organized crea- 
ture fi-om dead matter, which was at one time so widely 
believed in. On the contrary, the cell is itself apparently 
a product of a whole cycle of preceding processes of devel- 
opment, and the beginning of life is not to be sought for 
in it, but much further backwards among yet lower forms 
of life, lately discovered, which exist not as cells nor as 
cell-like forms, but as mere lumps, as wholly unformed 
slime, or an aggregation of albuminoid jelly. These 
simplest primal organisms, which are nothing more than 
simple living protoplasmic masses without any differentia- 
tion, "organisms without organs," and which stand just 
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on the boundary between organic and inorganic bodies, 
have been named by Haeckel monera (from /iomffinc, simple,) 
and organisms more simple or more imperfect than these 
cannot, he thinks, be imagined. It is these only which 
have arisen and still arise from spontaneous generation, by 
autogony or self-formation from compounds of organic 
materials ; and from these only can be evolved cells or 
cellular formations. ** They prove irrefragably that life is 
united not to a special anatomical arrangement of the living 
body ; not to the co-operation of various organs ; but to 
a certain ph)rsico-chemical constitution of formless material, 
to the albuminoid substance which we call sarcode or pro- 
toplasm, a nitrogenous carbon-compound in a semi-fluid 
state. Life is therefore not the result of organization, but 
the reverse. The formless protoplasm makes the organized 
forms. . . . 7%^ o/(Usi organisms, which arose by sponia- 
neous generoHon from inorganic matter ^ must have been 
monera^ (Haeckel, Dcu Protistenreich, 1878, p. 84.) 

The conception oi generatio aquivoca, or spontaneous 
generation, appeared only so difficult, Haeckel thinks, while 
those simplest organisms, the monera, were still unknown; 
but now there can be no doubt that they represent the 
earliest stage of life, and that from them were developed 
cells or cellular organisms, in a manner upon which we 
cannot discourse here at greater length. The real or true 
cells arose by internal, the pseudo-cells or cell-like anu- 
cleated cytods by external evolution of the monera. The 
first stage of this evolution is represented by the most un- 
difl*erentiated cell-form, which in the shape of amoeba or 
Proteus animalcula still leads an independent solitary exist- 
ence at this day. Such an undifferentiated cell of the 
simplest amoeboid form is the original t^g, as it appears 
throughout almost in a uniform configuration in the ovary 
of the most widely-separated animals. The most ancient 
amoebae lived as hermits ; from them .were formed litde 
amoeba communities, such as may yet be found as groups 
simple homogeneous, naked communities of cdk. or 
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aggrq^tions of monads, living together. Here we find the 
earliest demarcation between the vegetable and animal king- 
doms ; for the naked but nucleated amceboid cells, capable 
of movement, partake rather of the latter, while those 
which are furnished with an enclosing membrane, which 
imbibes fluid nourishment through its pores, rather belong 
to the former. 

As regards the first or earliest appearance of the monera, 
it must, according to Haeckel, have taken place at the 
bottom of the primal ocean which enveloped the earth 
as it first cooled down. **Many generations of monera 
may for thousands of years have peopled the primal ocean 
which covered our cooled-down globe, ere the change of 
the external conditions of life which were suitable to these 
homogeneous original forms, brought about also a change in 
their own homogeneous albuminous bodies." The greater 
number of the species of Monera which so arose may have 
again perished in the struggle for existence, while others 
survived and became the ancestors of the whole organized 
world. 

Haeckel does not answer the question, whether this pro- 
cess of autogony or of the spontaneous generation ol 
albuminous and living material from lifeless matter, which 
must certainly have taken place formerly, still continues 
at the present day. But the question may in all probability 
be decided in the aflirmative, although this spontaneous 
generation takes place under circumstances and conditions 
with which we are as yet not fully acquainted, and which, 
if we knew them, we should possibly not be able to produce 
artificially. However, it does not follow by any means that 
this must hold good for ever and at all times. When we 
think of the magnificent results of synthetical chemistry, 
which has succeeded in building up by chemical means, 
out of none but inorganic substances, a whole mass of 
materials and bodies which were thought to be producible 
only by the vital activity of plants and animals, such as : 
urea, alcohol, ether, grape-sugar, racemic acid, ocalic acid, 
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formic acid, but3rric aqd, acetic acid, lactic acid, fat, 
amyloids, alkaloids, etc, — that man need be no visionary 
who holds that chemistry may at some future day succeed 
in artificially producing living protoplasm ; and we may 
readily agree with IV, Wundt, {Lehrbuch der Physiologie, 
p. 169,) when he says that our present chemical synthesis 
" is perhaps only the first step towards such a consumation." 
When once we are in a position to make living proto- 
plasm, we shall also be able to originate artificially or 
voluntarily those lowliest forms of life, about which there 
is at present so much controversy going on between the 
opponents and supporters of heterogony or spontaneous 
generation, a controversy which is carried on with such 
extreme bitterness, although, to our thinking, it is not at 
all likely for science to derive any benefit from it. Nature 
presents but a single chain of cognate phenomena, unbroken 
by any insuperable gaps. By her own power — whether 
in one fashion or in another — she brought forth the first 
materials and forms of life ; by her own power she caused 
these to develop further and further ; by her own power 
she will destroy again her own creations, and resuscitate 
them in other places, and in new forms and shapes ! 



Secular Generation. 



" Erolation," is henceforth the maKic word by which we shall unravel, or at least 
get into the way of unraveling, all the enigmas that surround us.— Habckbl. 

The hypothesis of creation, as postulated by certain dogmatic principles in a 
pretended connexion with reUgious, >*. e., ethical veiws, cannot for a moment 
be entertained by natural science. The ever-recurring attempt at effecting a 
compromise between revelation and knowledge is a useless playing with 
ideas.— O. Taschbnbbrg. 

We shall recognize that by this rule all that is fixed is only apparent ; growth, In 
the form of evolution, alone is true and lasting. — von Baer. 

If thou wilt comprehend and hold fast these things, then will it be clear to thee 
that Nature, set free and relieved from her haughty lords, does all things by 
intuition and without the interference of the gods.— Pobms op Lukrbtivs 
Carus. (99— 5a b. c.) 

A BIOGENESIS is succeeded by biogenesis, or that 
long succession of organized forms and species, which, 
when the first beginnings of life were once given, 
was to populate the surface of the world by gradual devel- 
opment in the course of millions of years. This proceeded 
in strict conformity with the modified external vital con- 
ditions of the earth's surface becoming gradually more 
favorable ; and the more removed and diverging these 
conditions are from those in existence at the present day, 
the more removed and diverging do these forms or beings 
appear also from those which now surround us, and which 
must be regarded as the latest and highest outcome of a 
long process of evolution and improvement. For the more 
ancient the fragments, traces or outlines of this earlier 
organic world found in the individual strata, or portions of 
strata, of the earth, the lower and the less complex are in 
general the forms or formations corresponding to these, 
and vice versd. At the same time we come across the very 
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significant feet that the periods of development of these 
lowest organisms must have been in comparison by fer the 
longest, and that these periods decrease in length in pro- 
portion as the newly arising forms of life ascend in the 
scale of evolution. Thus the archezoic or primordial period^ 
during which none but the lowliest water-plants and water- 
animals could exist at the bottom of what used to be the 
hot or tepid original ocean which covered the whole earth, 
was probably longer than the united four geological periods 
which succeeded it Many million years had to pass away 
prior to the evolution of the protista, moUusca, vermes, of 
some Crustacea and of the lowest cryptogams, such as algae; 
millions of years again went by before the great age of 
fishes and fern forests set in. During the vast period of 
this primordial age it is probable that only aquatic plants 
and animals existed ; certain it is that in all the rock for- 
mations of this age there has not been found a single fossil 
which can be referred with accuracy to a terrestrial organism. 
Only at the very fag-end of this long period in the Upper 
Silurian formation, do we find the first definite represen- 
tatives of the vertebrate type, or the lowest organized 
descriptions oi fish, preceded by the lowest vertebrates, 
which Haeckel designates as the " acrania." The ocean of 
the Silurian age, which left a deposit of no less than 20,000 
feet in thickness, swarmed with invertebrate animab of 
all kinds, such as rhizopoda, brachiopoda, cephalopoda, 
radiata, polyps, articulata, graptolites, corals, moUusca, 
Crustacea, etc. ; among the last, the remarkable trilobites, 
tripartite crab-like animals, played the principal part. 
They lived through this whole transitional perio<l in great 
numbers and varieties of form, in a thousand different 
species, but died out completely during the later carbon- 
iferous age. At the same time, the habitat of the Silurian 
animals was the same over the whole surface of the globe. 

The age of the fishes and fern-forests, which is termed 
chronologically the paleozoic or primary age and which 
itself is composed of three great subdivisions, deposited 
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Strata 42,000 feet in thickness, and occupied a period com- 
puted at a third of the whole strata-forming ages. The two 
highest classes of animals, birds and mammals, are com- 
pletely wanting during this period ; on the other hand, as 
the distinction between land and water which in the sequel 
became gradually more strongly marked, began to show 
itself, there appeared the first terrestrial plants and animals, 
which only succeeded in gaining a permanent footing after 
an obstinate and long-continued struggle with the changing 
physical conditions surrounding them. But during this 
whole long period aquatic life was so much the more preva- 
lent that the whole of this age, as stated above, has been 
styled the age of fishes. Fishes existed in many forms and 
kinds, although they had not yet attained their most highly 
developed type, which is that of the osseotis fishes. Side by 
side with these, the vegetable kingdom attained during the 
middle subdivision of the primary period, the carboniferous 
age, that luxuriant development, the useful results and 
remains of which we are fully enjoying at the present day. 
In this primal vegetation, especially in its earlier stages, it 
is hardly necessary to remark that we have before us plants 
of the most primitive and original character. They are 
flowerless and seedless, the ancestors of our present equi- 
setacese and silices. But whereas these latter are but the 
dwarfed remnants of their mighty precursors, crowded out 
by better developed rivals, and no longer able to attain any 
remarkable size and development, their great ancestors 
grew till they formed vast impenetrable tropical marshy 
forests, many expanding into gigantic trees, whose dead 
bodies during the long carboniferous period, built up, layer 
upon layer, the coal-seams which we work at the present 
day. A dreary monotony was the characteristic of those 
primeval forests of the pre-historic ages, in which there was 
no trace of the variety and the floral beauty of the modem 
vegetable kingdom, and in which no butterfly flitted from 
flower to flower, no bee flew about, humming in its search 
for honey, and no bird hopped gaily from twig to twig. 
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Scantily leaved calamites, or the pillar-like and almost 
branchless trunks of sigillaria or lepidodendra, with their 
furcated crown of bristly leaves, held supreme sway — while 
pale green ferns or cabbage-like scaly haulms occupied the 
place of the underwood, the grass and the flowers. Foliage 
trees were utterly wanting at this period. In these hot, 
moist forests, contrasting by their extent and luxuriance with 
those that existed at the beginning of the preceding period, 
there appeared new formations of animal life, emancipated 
from the supremacy of water, air-breathing articulata and 
vertebrata, the latter in the form of creeping amphibia, 
prone on the ground, and able to live equally well in water 
or on land. The variety of their forms increases largely in 
the following Permian period, while the plants of the car- 
boniferous age are being gradually supplanted by the more 
highly developed gymnosperms. Toward the close of this 
epoch we meet for the first time with lizard-like animals, 
being the earliest representatives of the reptilian the lowest 
order of the higher vertebrata ; these were to rule the third, 
or, leaving out the primordial age, the second great sub- 
division of the earth's history, that is to say, the secondary 
or mesozoic periods. But even in that age, the amphibious 
animals still hold a very subordinate place, as regards num- 
ber and variety, in comparison to the colossal abundance 
of fishes, which, especially in the form of the ganoidian or 
enamel-scaled fishes, characterize several strata of the lime- 
stone formation, as for instance the Kupferschiefer^ (the 
marl-slate of the Permian.) Numerous embryonic or mixed 
types, which were subsequently to give rise to new forms 
by division and migration, impress on the palaeozoic age 
the stamp of the highest degree of imperfection. Within 
the most diverse types, classes, orders and families we 
always meet first with the more imperfect design ; some- 
times they rise swifdy to the highest possible development, 
and subsequently disappear, to make room for other forms 
belonging to a family of a higher grade. In the course of 
this development there are undoubtedly to be noticed 
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criteria, of an apparently lawless^ rising and felling-off of 
individual forms ; yet we cannot but perceive therein, on 
the whole, an unmistakable progress from the simpler to 
the more complex, and from the lower to the higher for- 
mations. 

The same remark holds good in regard to the subsequent 
secondary period of the mesozoic age, which follows now, 
and which, from the prevalence of the so-caHed creeping 
animals and of the higher development of the vegetation, 
has been termed the age of reptiles and of conifers. It • 
consists of the three great subdivisions of the triassic, 
Jurassic and cretaceous formations and embraces about the 
tenth or eleventh part of the organic history of our globe. 
The enormous development of the vegetable kingdom 
during the preceding periods had relieved the terrestrial 
atmosphere of the surplus of carbonic acid, a gas deleterious 
to the higher air-breathing animals, which was theretofore 
present in it, and had caused the greater part of it to 
subside beneath the ground in the form of coal. Thence- 
forward, the existence of higher animal life on the eartli 
became possible, and it rose stage by stage, while the 
older forms receded more and more into the background or 
disappeared altogether. Among those that disappeared at 
the beginning of this epoch are the remarkable irilobites or 
tripartite crustaceans of the primordial ocean, as well as the 
strange, brilliantly mailed fishes of the silurian age. The 
huge display of the kingdom of creeping things, the reptilia, 
imparted a peculiar idiosyncracy to this middle period, as 
mentioned heretofore. During this period the whole of the 
subdivisions of the animal kingdom also underwent a rich 
and multifarious development, which was connected with 
an increasing elevation arid extension of dry land and a 
greater diversification of the conditions of life, especially 
in consequence of the vivifying changes of clouds and 
winds, and of light and heat, which had now set in. Side 
by side with the palaeozoic cryptogams or flowerless plants, 
was now evolved a rich flora of conifers, cycads and palms, 
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and eventually of foliage trees. The waters swarmed with 
varied forms of the simplest animals, as well as beautiful 
radiates, corals and sea-urchins. The cephalopoda^ those 
greedy pirates of the moUuscan kingdom, which had existed 
in thousands of species during the silurian age, now reached 
their highest development Mussels and snails showed 
a marked increase, and the Crustacea, or lobster-class, 
represented in the preceding age almost by the trilobites 
alone, now appear in whole classes and species. " Butterflies 
and libellula are seen, like dream -shapes pointing to a 
close blossoming future.** — DodeL But most of the new 
and interesting forms are evolved in the vertebrate phylum. 
Among the fishes appear for the first time the teleostei or 
osseous fishes^ destined to almost completely supersede their 
more imperfect predecessors with cartilaginous skeletons. 
In overpowering variety and multiplicity of species are seen 
the amphibia and reptilia, towering in strange and some- 
times colossal shapes, and besides these we encounter avian 
and mammalian forms in their earliest beginnings, marching 
like heralds of an approaching future. 

**The mesozoic world," says Ztttel {Aus der Urseit, 
1872,) ^'surpasses the preceding ages not only in its variety, 
but also by a higher degree of perfection, both collectively 
and in its individual parts. In the vegetable kingdom, 
cycads and palms and fiirther on the most highly developed 
type of dicotyledonous foliage-trees, and in the animal 
kingdom the three highest classes of vertebrates, viz., reptiles 
birds and mammals, make their appearance as entirely or 
almost entirely new elements among those that previously 
existed, and this fact imparts a character of greater dis- 
tinction to the whole array. But even within the individual 
classes and orders, forms of more perfect organization 
have almost everywhere crowded out the earlier and un- 
developed ones." 

* * Finally, the gradual springing into blossom of ceratites 
and ammonites may be accepted as a proof of the fact that 
throughout nature there exists a tendency to gradually 
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fill up all places in her economy with an ever more perfect 
i>ers(mneL No less characteristic is the number of die so- 
called collective forms * ' etc. etc. 

Yet another step forward, and we come to the tertiary 
or cainozoic age (from icatvor, new,) which, it is true, barely 
embraces the third part of the organic history of the earth, 
but which must be reckoned as having lasted many 
hundreds of thousands of years. In this period the present 
aspect of things begins to prevail more and more, and in 
progression, too, that proceeds at such a regular rate, that 
LyeU thought proper to arrange it in three subdivisions, in 
accordance with the greater or lesser relationship of their 
fossil testacean shells to those of the present time. These 
subdivisions are ; the eocene^ or dawn of recent, with 3^ 
percent, of shells of living species of testacea ; the miocene^ 
or less recent, with about 17 per cent.; and xh^ pliocene y or 
more recent, with from 35 to 40 per cent, of the same. This 
division has in the course of time obtained general accept- 
ance. As far as the vegetation of this period is concerned, 
it is characterized by palms and foliage-trees, while in the 
animal kingdom the highest class, the mammalia^ pre- 
dominate, so that this epoch has been styled the age of 
mammals 2XiA foliage -trees. This change did not occur 
without concomitant changes in the surface of the earth 
itself, which, gradually losing its former general character, 
became more and more specialized. The vast oceans of 
yore were split up into smaller independent basins ; each 
great continent developed its individual characteristics of 
landscape and climate, of geographical and biological 
pecuUarities. The vegetable and animal kingdoms as- 
sumed more and more the character of those now existing 
with their infinite variety. ' * For the first time a brilliant 
world of flowers unfolded to the sunshine, and the modest 
plants of an earlier age which flourished unperceived, 
yielded the mastery to their coquettish rivals, gorgeous in 
color and in fragrance.'* — DodeL Among animals the 
lowliest, up to the fishes, already possessed their present 
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form in all its essentials. But while the monstrous tran- 
sitional types of the amphibian and reptilian worlds dis- 
appeared, which had characterized the former period, similar 
transitional mammalian types appeared in great variety. 
There arose the oldest fore-runners of our present hoofed 
animals, ruminants, and pachyderms, in some places in 
such vast numbers as cannot now be found anywhere on 
the earth's surface, the warm luxuriant climate of the earlier 
tertiary period yielding them a sufficient vegetable growth 
for food. The later tertiary period is characterized by the 
gradual drying-up and absorption of the great molasse 
ocean, and the permanent elevation of the Alpine ranges, 
with all the effects wrought by these great events on the 
geographical and climatic conditions of the continents, and 
in it the average temperature of the earth was raised i6** F. 
and the distribution and r^fulation of the zones of the 
earth became more like what they are at present During 
this period both the invertebrata, and the fishes and birds 
attained in all essentials their existing development, while 
the variety of the fauna of the higher vertebrate animals 
surpassed everything that can be seen at this day in the 
most luxuriant scenery of the tropics. Then appeared 
those colossal proboscides (mastodons, dinotheria, etc,) 
whose descendants are represented among us by our 
elephants and walruses; then arose also hyaenas and viverras 
and the terrible machairodtLS, belonging to the feline tribe, 
with its dagger-like side-teeth, five inches long, the pre- 
cursor of those carnivorous beasts of prey, whose meridian 
period is found in the succeeding diluvial age. Neither 
are numerous representatives of the remarkable race of apes 
wanting in this period. 

In the following and last great division of the earth's 
history, the so-called quaternary or cultural age (the post- 
tertiary of Lyell.) which is divided into the two sections of 
the dilivium or drift, and the alluvium or new deposit, we 
stand almost, if not quite, on the threshold of the present 
time. Although this period seems very brief in comparison 
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With its predecessors, and, according to Haeckel, represents 
only one- half per cent, of the organic history of the earth, 
yet with its two great glcLcial periods^ intervening between 
the tertiary and quaternary ages it embraces cU least a lapse 
of 100,000 years, and probably far more. All the changes 
which took place in living things during this time, ex- 
pended themselves exclusively on the highest animal forms; 
the lines of demarcation of the present geographical pro- 
vinces of fauna, which placed a limit to the further spread 
of individual species, were then already in existence. In 
the quaternary age, as the last and highest stage of terrestrial 
evolution, appears on the scene of existence the highest form 
of life, our own race, Man, in some measure the summit 
and crown of the graduated development, although his 
half-brute precursors, his preparatory forms, had already 
existed in more or less protracted succession during the 
tertiary period. On account of the vast importance of 
this event, which was henceforth to exercise an all-embrac- 
ing influence on the whole future of the earth and pn its 
vegetable and animal inhabitants, the quaternary period 
has been named the anthropological or more correctly the 
anthropozoic age. At any rate, the discoveries of modem 
investigation compel us to reckon the antiquity of man on 
the earth at a long succession of thousands, perhaps of 
hundreds of thousands of years, and not, as was formerly 
done, at a very much shorter lapse of time, scarcely ex- 
ceeding the historic period. The latest researches, as well 
as general considerations, make it appear in the highest 
degree probable that the much controverted existence of 
the so-called tertiary man is neither a myth nor a fable ; 
that is to say, the earliest existence of man on the earth 
goes back into the last or perhaps even into the middle 
subdivision of the age preceding the quaternary, the great 
tertiary period. According to the famous American palae- 
ontologist, Professor (5. E. Marsh (Paper read before the 
American Scientific Association, August 28, 1879,) ^^ ^s 
not excessive to set down the origin of man's existence as 
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fisir back as the last glacial period of Europe, that is to say, 
at 250,000 years. But in the opinion of the author quoted, 
it appears to be proved by Professor Whttfu^*s famous 
discovery, in the American pliocene, of undoubtedly human 
remains and utensils made by human hands, that the tertiary 
man must have existed even prior to the time mentioned. 

Be this, however, as it may, considering the enormous 
period taken up by the evolution of the earth, which period 
must be set down at many millions of years, man must 
always be regarded as one of the latest and most recent 
results of the great organic process of terrestrial formation 
and evolution, which finds in him in some measure its 
highest and thus far its final expression.'" 

This progress of the organic history of the earth, of 
which we have given here but quite a general outline, 
proves, in our opinion, clearly and without the shadow of 
a doubt, that a perfecting and evolving principle, due 
partly to internal, partiy to external physical conditions, is 
universally active, spurring on the individual forms to an 
ever higher development by countless intermediate Steps 
and through protracted spaces of time, or causing continual 
changes in them. Of course, if all these intermediate steps, 
and the countless transitions which connect all individual 
forms with one another, be left out of the reckoning, and if 
the moneron or the primal slime be set side by side with a 
highly developed form, such as man, it becomes impossible 
to understand how the one could spring from the other, 
without taking into account the millions upon millions of 
intermediate forms. Even within a very limited circle of 
forms this appears often impossible ; a fortiori it cannot be 
possible in the great whole. Thus the sa4> hirsuia^ a trilo- 
bite from the Bohemian beds, which has already been 
ranged in twelve different genera and seven-and-twenty 

*The important question of the antiquity Of man on the earth is thorou^ly 
treated in the excellent work of the famous English geologist lyell, On the 
antiquity qf Man, A more condensed exposition of the matter may be found in 
the author's Man and his place in Nature^ part I ; also in the note on p. x6o «f 
teq. of his work Aus Natur und fVt'jsensckqfi. 
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different species, is so unlike the later developments pro- 
ceeding from it, that it would not be r^arded as the same 
animal were it not that the transitional forms can be 
distincdy shown. Similar examples of palaeontological 
series of development might be cited in large numbers. 

It stands to reason that it must not be supposed, as was 
done by the old school of natural history, that the organic 
stages of evolution can be represented as an unbroken 
chain, on which the links follow one another in direct suc- 
cession ; or, in other words, that we are to begin with the 
monera or the sponge, and thence proceed through all 
geological periods, following a strict sequence in time, until 
we reach the most highly organized forms, eventuating in 
man. 'This idea is so completely at war with facts that it 
was necessarily abandoned so soon as facts became better 
known. The consequence was that the whole theory of 
evolution fell for a time into disrepute. The organic 
graduation is not a simple one ; it is complex and full of 
ramifications, which are often difficult to trace. The great 
organic kingdoms consist of a number of independent 
divisions or groups (js, g,, radiate or star-like animals, 
mollusca, articulata, vertebrata) of which it is impossible to 
say that they are stricdy graduated and leveled up on the 
top of each other. On the contrary, each division, after 
branching out from the main trunk or common stem, de- 
veloped without connection with the collateral branches to 
such a height as its nature or structure admitted of, very 
much like the branches and twigs of a tree, each of which 
develops independently of its neighbors, until it reaches a 
certain size or height, and then either dies off, or remains, 
or is overtaken by other branches that are growing up. 
Thus, an individual group, although springing from' a 
much lower point in the main trunk, may, in its highest 
developments, overtake and get ahead of the one that 
originated further up, without in the least interfering with 
the general growth and development of the tree as such, 
or infringing the law of progress as a whole. And thus, 
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the development of the vegetable kingdom, being the less 
perfect, did not necessarily, as was formerly believed, pre- 
cede the development of the animal kingdom, being the 
more perfect of the two ; but both kingdoms have evolved 
simultaneously and side by side with one another, from 
the primal stock of those lowest existences, the protista, 
which stand midway between the two kingdoms. However, 
the lowest strata have always contained the representatives 
of the typical forms of the higher and later developments in 
none but their earliest beginnings, thus on the one hand 
proving clearly that there are successive stages of evolu- 
tion, and on the other showing that the theory of a single 
line of evolution and of the transformation of one great 
class into another cannot possibly be sustained. Each 
individual example has the tendency, as we have said, 
not to change into the next higher form, but to further 
develop and perfect itself after its own type. Thus, the 
cephalopoda, being a sub-division of the moUusca, are 
perfect animals of their type, and as such stand far above 
many groups of fishes, albeit the latter stand much higher 
as a class in the general scale of animal existence. The 
same holds good of the articulata which, although, as a 
class, they rank far below the vertebrata, yet in their 
highest development, the bees and ants rise to a point in 
many respects closely approaching man himself. The 
Vertebrate type, although bearing within itself the highest 
conditions for organization, and therefore leaving all other 
classes far behind it in its ultimate development, actually 
begins with forms which, in themselves, stand much below 
the representatives of those same classes. If Professor 
Haeckel is right, this type begins with beings of such a 
very low organization that they were not even looked upon 
as fishes by their original discoverers, but were thought 
to be worms or snails. It is also in evidence that these 
remarkable animals closely connect the great subdivision 
of vertebrata with the invertebrata or moUusca. Yet, de- 
spite this lowly origin, the vertebrate phylum in its higher 
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developments has so surpassed all other phyla, that a direct 
comparison of its highest representatives with one another 
is scarcely possible. The great law of the progress and 
evolution of organized Nature shows itself all the more 
clearly by the fact of this group having attained such a 
high development. In a great many instances we are able, 
without much difficulty, to trace back the more modern to 
the more ancient forms, or to show how the fossil repre- 
sentatives of later classes unite in themselves the general 
characteristics of subsequently appearing and, to some ex- 
tent, of still existing forms, and thus become after a fashion 
the progenitors of the subsequent generations. The pos- 
sibility of this proof increases year by year in proportion 
as the rapidly advancing palaeontological investigation of 
our times enlarges the extent of its interesting discoveries. 
Thus the teleostei or osseous fishes of the secondary period 
and of the present time, have developed from the embry- 
onal cartilaginous and enamel fishes (placoids and ganoids), 
which are the representative species of the preceding pe- 
riod, and occupy the lowest stage of the piscal type. The 
transition from these to the higher group of toads, the 
amphibia, is found in the archegosaurus (from ^xnyo^^ 
ancestor, aaOpiK, lizard) of the palaeozoic period, which 
stands midway between fishes and amphibians. In the 
formation of its body it combines characteristics which we 
now meet but separately among fishes, frogs, salamanders, 
lizards and crocodiles, and which make it clear that this 
animal was the ancestor, evolved from the fish-type, of the 
saurians, those voracious monsters, which dominated the 
earth in the secondary period. The ancient ladyrintkodons 
or fish-lizards, of which the archegosaurus must be set 
down as one of the earliest representatives, are, in Bur- 
meisier^s opinion, the true and most beautiful prototypes 
of the amphibian conception in its totality, a conception 
worked out in many different forms through an evolution 
of millions of years. They combine the characteristics of 
the most heterogenous groups which subsequently evolved 
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from them, and among them we find the peculiarities of 
saurians, turtles, frogs and fishes. In the pUsiosaurus or 
the snake-lizard we perceive, as it were, the first attempt 
of nature to emerge from the fish and reptile period. It 
has the body of a whale, the neck of a bird, and the head 
of an alligator, and on this account this animal, which 
sometimes reaches up to eleven feet of length, has very 
appropriately been compared to a snake drawn out through 
a turtle. From that time forward it has beeu; modified and 
repeated in coundess species. ** It is strange" says Zittel, 
"to remark how the characteristics of the most widely 
divergent aquatic animals appear combined in the Plesio- 
saurus just as though Nature had wished to produce in it 
the prototype of a swimming vertebrate of higher organi- 
zation. We must now seek for its cranial characteristics in 
two perfectly distinct orders ; its long neck having been 
inherited by aquatic birds, and its fins by marine mammals, 
while its sternum has been developed in a special manner 
by the turtles.** Its contemporary, the mighty ichthyo- 
saurus, or fish-lizard, which has from twenty to twenty-five 
feet in length, is, as its name implies, a creature midway 
between fish and lizard, and likewise a fine specimen of an 
ante-deluvian collective type, or a reptile in the form of a 
fish. Its body resembles that of the dolphin, its head that 
of the crocodile, and its tail that of the fish. The protero- 
saurus, a true reptile from the marl-slate, is, according to 
K, Vogt, the first five-toed animal of the higher vertebrate 
type. The mosasaurus found in the later chalk (^Maestrichf) 
with its cranium from three to four feet long, with its snake- 
like body extending from fifty to seventy feet and containing 
more than one hundred vertebrae, with its short webbed fore- 
feet, seems most closely allied to the fabulous sea-serpent, 
in which some still believe at the present day. The megalo- 
saurus, a monster of colossal proportions, combines within 
itself the anatomical peculiarities of reptiles and of mam- 
mals, and the order of the so-called dinosaurians, to which 
it belongs, combines in a most remarkable manner the 



SECULAR GENERATION. 1 59 

characteristics of lizards, crocodiles, mammals and even 
birds. A step higher towards mammals is seen in the igua- 
nadofty a gigantic lizard with massive body, thirty feet in 
length and from twelve to fifteen feet in height, * * with which 
the creative force of Nature appears as if it would close the 
gigantic race of amphibians. * ' — {Buck der Geologic?) 

The pierosaurtans or winged lizards (not to be con- 
founded with the pterodactyl, the " winged lizard * * of Lyell), 
are an of&hoot of the lizards which approaches the avian 
type, while in the omithoskelidcBy or reptiles with legs of 
birds, the peculiar characteristics of birds are to be found. 
One of these omithoskelidae is the cUtosaurus^ recently 
described by Prof O, Fraas from the Stuttgard Keuper, or 
the mailed bird-lizard of Stuttgard, which is so perfect a 
median type between a creeping and flying animal that it 
has received the name of the ** eagle-lizard.* ' By means of 
these and of other discoveries, both of reptiles with avian 
characteristics and of birds with reptilian characteristics, 
the apparendy wide gulf between two classes which are as 
widely separated as those of birds and reptiles^ has been 
narrowed to such an extent that there is now no difficulty 
in tracing both to the same origin, and in setting the bird 
down as a reptile adapted to an aerial life. The transfor- 
mation itself probably dates from the Jurassic age. During 
the same period originated the pterodaciyl, which is also 
adapted for flying, an enigmatic aeriously-shaped animal, 
half bat and reptile, half amphibian and bird, which has 
been referred to all classes in turn. In the cetiosaurus are 
combined the characteristics of the whale, the phoca, and 
the crocodile. In the tertiary period, during which the 
present condition of things came more and more into view, 
the vertebrate animals already assigned the mammalian 
trunk and appendages, while still preserving to some extent 
the reptilian form. As the first representative of the higher 
classes of Mammalia, appears the palaoiherium (from ^dktuo^ 
old, and ^fif>uv, animal), an interesting animal, of which 
many specimens are extant, ranging from the size of a hare 
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to that of a horse, and showing characteristics of the horse, 
tapir, pig and rhinoceros ; these specimens, being different 
varieties of the same genus, must have existed in very large 
numbers at the beginning of the tertiary period in South- 
western Germany, especially on the Schwabische Alps, in 
Wurttemberg. This may be regarded to some extent as a 
prototype of mammalian classes, for the conceptions or ten- 
dencies of the most various mammalian forms are dormant 
therein. From this animal the horse of the present day was 
evolved through a series of the most varied intermediate 
forms (the orohippus of the eocene, the nusohippus of the 
lower, and the miohippus or anchitherium of the upper 
miocene, the hipparion or protohippus of the lower, and 
Xhepliokippus of the upper pliocene). Not less interesting 
for the palaeontologist or student of the pre-historic world, 
are the near relatives of the palaeotherium, the anoploiheria, 
which also originated in the earliest tertiary age, and, being 
possessed of the characteristics of the pachyderm ata, the 
ruminantia and the swine, must be regarded as the ances- 
tral form of our present swine, hippopotami and ruminants. 
The tilloiherium, which has quite recently been discovered 
by Professor Marsh in the mountains of the far West of 
North America, was an animal which combined within itself, 
in a truly surprising manner, the most opposite peculiarities 
of the most widely divergent mammals, such as beasts of 
prey, rodents, hoofed animals, etc. The most probable 
ancestor of the tapir-group has been discovered by the 
American palaeontologist Leidy in the basin of the Platte 
river, and received of him the name of hyrachus. In point 
of fact, the researches of American palaeontologists, such 
as Marsh, Leidy, Cope, etc., in the wide plains of the 
Mississippi, have brought to light coundess remains of 
fossil mammalia, chiefly of hitherto unknown species, which 
furnish as many proofs of the theory of evolution. — In the 
later tertiary period, the same as in the subsequent diluvial 
age, we find gigantic mastadons and dinotheria as fore- 
runners of our present elephants, the terrible machairodus 
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as fore-runner of our present feline species, the cave-bear 
as ancestor of our present brown bear, the bos primigenius 
as ancestor of our neat cattle, and so on.* 

These examples might be multiplied to any extent, but 
all palaeontological knowledge is, as it were, but one ex- 
ample. The lowest forms of each group first appear, and 
from them arises the ascending succession of the higher, 
in species as in individuals. ' * The remains found in the 
crust of the earth, ' * says Oersted, * ' reveal to us a series of 
ever more highly developed formations, succeeding one 
another, until at last the conditions were reached in which 
man, and a vegetable and animal kingdom suitable for 
man, could prosper. " * ' My belief in the law of progress, ' * 
says even more emphatically the famous English naturalist 
Professor R, Owen, at the conclusion of an excellent de- 
scription of ancient mammalia of the mesozoic period, 
"from the general to the special, from the lower to the 
higher, has been confirmed. This is shown by the suc- 
cession of mammalian forms from the trias upwards, as 
through the other classes from the earliest dawn of life up 
to the present day.*' 

This law of gradual and ascending development has 
been continued from pre-historic times down to the present 
living and organic world, and has impressed upon it its 
unmistakable stamp. That science of comparative anatomy 
or ** philosophy of organized forms,'* as it is termed by 
Haeckel, a science cultivated with especial predilection in 
our own time, rests on the attempt to prove the unity of 
organic forms throughout the animal world, and on the 

• Even down to the present time some such early transitional or intermediate 
forms have existed as "living fossils." The remarkable Australian omithor- 
hynchus is an intermediate form between quadrupeds, birds and amphibians. 
When it was first brought to Europe it was believed to be an imposition ; it was 
an old moleskin, people said, attached to the mandible of a duck. The lepido- 
siren of South America and Africa, being a connecting link between amphibia 
and pisces, breathes half by gills, half by lungs. The gill-bearing Axolotl 
(Siredm mexicanus), if reared on land, loses its gills and turns from an aquatic 
Into a terrestrial animal, breathing by lungs, and standing in the same relation 
to its previous form as a developed animal does to its larval shape. Further 
examples of palseontological transitional forms may be found in the author's 
work on the Darwinian Theory. 
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sdendiic recognition of the existence of a joint plan (?) or 
fundamental principle underlying all animal forms, and 
admitting of no modifications or deviations except in a 
few particulars. An unbroken chain of the most numerous 
and multifarious analogies binds together the whole animal 
world from the lowest to the highest. Even our own race, 
which we have hitherto in our pride regarded as raised so 
high above the rest of the animal kingdom and as a 
creation of a different and nobler kind, is far from being 
an exception to this general rule. Its whole bodily organi- 
zation connects it so closely and so narrowly with the 
animals that come nearest to it, being the highest repre- 
sentatives of the vertebrate type, that no really learned 
man thinks at this day (as people did formerly) of making 
a special * * human kingdom * ' of it or merely setting man 
down as a special ** order" of mammalia, distinct from the 
order of the so-called **quadrumana.'* Nowadays, man is 
universally regarded as nought but a special ** family*' of 
the highest mammalian order, the Primates (that is to say, 
the top forms or lords paramount). "Thus Man shows,*' 
says Haeckel, {Anthropogenie^ third ed.,p. 87) *'in all the 
essential characteristics of his internal organization such an 
agreement with other mammals, that comparative anatomy 
has never entertained any doubt as to his belonging to this 
class. The whole internal construction of the human body 
so completely agrees with that of all other mammals, that 
by the side of it the dissimilarity of the external form 
weighs as nothing.** Even his brain, the organ of his 
mind and thought, is far from being an exception to this 
rule ; it is a mammalian brain, modified and brought to a 
higher stage of development in size, shape, internal struc- 
ture and composition, as has been conclusively shown by the 
deep researches of many brain -anatomists, and in keeping 
with this circumstance it develops the mental capabilities 
spread throughout the animal world to a higher degree of 
perfection. 

The law of gradual transition reveals itself for the third 
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time in the history of the development of individual animal 
entities. Even at this day, all animal forms so strongly 
resemble each other in the earliest period of their individual 
procreation, that in order to recognize their fundamental 
type it is only necessary to refer to this history of their 
development It is a very interesting and significant fact 
that all embryos or germs resemble each other, and that it 
is absolutely impossible to distinguish an inchoate sheep 
from the inchoate man, whose genius may perhaps shake 
the world at a future time. This, indeed, is true to such 
an extent that an attempt has been made to trace in the 
development of a given animal, or of man himself, how the 
embryo in the various stages of its corporeal development 
represents and repeats the chief types of the groups coming 
next below it in the animal kingdom, thus yielding, as it 
were, a miniature of the whole range of existence put in a 
narrow frame ; and this attempt has proved by no means 
unsuccessful. 

** **The opponents of Evolution,'* says Haeckel, '*who 
look upon the gradual development of man out of lowly 
animal forms and his original descent from a unicellular 
moneron as a miracle past belief, do not consider that just 
the same miracle is actually repeated imder our own eyes, 
in the short space of nine months, in the embryonic devel- 
opment of each individual human being. This same cycle 
of varying forms through which our animal ancestors have 
passed during the course of many millions of years, has 
been traversed by every one of us within his mother's 
womb, during the first forty weeks of his individual ex- 
istence.*'* 

Whoever looks with unprejudiced eyes on these three 
clearly defined cansenianeaus groups of evolutional facts — 
the palaeontological, the comparative anatomical and the 

* For Anther details see the excellent work of J. H. Huxley. EmdUnc€» for 
Mamfi Place in Nahtre^ essay on the relationship of man to the animals next 
below him ; also the Author's Der Mensch und seme Siellumg m der Nairn ; 
lastly Professor Haeckel's various writings, in which that ingenious author 
proves conclusively that the history of the embryo is nothing more than an 
epitome, or a condensed and shortened repetition of the history of the race. 
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embryological gradations — and throws a glance over the 
whole — quite apart from all preconceived theories and 
explanations brought forward hitherto — cannot feel any 
doubt that in the whole organic world there exists a neces- 
sary internal connection, and that one thing must have 
followed and must follow after the other. Even if we had 
not lived during the last twenty years, through the great 
revolution in organic science brought about by the teachings 
of Darwin, the general result would yet remain certain to 
every philosophical mind — as it was, in fact, some scores 
of years since, to the minds of some naturalists, gifted 
with greater perspicacity than their colleagues, such as a 
Lamarck, a Geoffroy St Hilaire, or most of the adepts of 
the so-called naturalistic school. As far back as 1855, ^ve 
years before Darwin, the author of this work spoke in its 
first edition of that general result with as much certainty 
as was possible at that time, and represented the genesis of 
new species to be a natural process, brought about by 
descent, variation, and development, resting his argument 
upon considerations generally derived from research in 
palaeontology, comparative anatomy and embryology. 
Nor did he fail to apply these considerations to the very 
** question of questions," and to set forth with a boldness 
which drew down upon him a storm of obloquy from all 
quarters, that * * animal descent of man * ' about which, at 
present, scarcely any scientist entertains the slightest doubt 
As regards the intrinsic causes of these phenomena of trans- 
formation, he was, no doubt, obliged to confine himself, in 
the then state of knowledge, to pointing out, on the one 
hand, the external circumstances or changing conditions of 
the surface of the earth, and on the other the possibility of 
embryonic transformations, expressing at the same time a 
hope that future researches might throw more light on the 
question. This hope was fulfilled much more rapidly than 
he could have ventured to dream ; it met with its realization 
by the theory which, in such a brief lapse of time, became 
famous all over the world — the theory of that 'great Eng- 
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lishman, Charles Darwin, who with keen insight and on 
the strength of an abundance of facts, laid down the follow- 
ing as the natural causes of evolution : (i) The struggle 
for existence ; (2) Variation and the variability of species ; 
(3) Transmission and heredity ; (4) Natural Selection acting 
through enormous periods of time. Within a compara- 
tively small number of years this admirable theory has 
obtained the mastery of organic science ; it has especially 
found acceptance among the younger scientists, who no 
longer bow to the former conception of ** species." In 
fact, scarcely anyone who examines Darwin's exposition 
and views without prejudice can seriously deny that 
species, or creatures organized in a new fashion, can 
and must have been evolved in the manner described 
by him. But it becomes quite another matter when 
the question is propounded, whether this manner, and 
the variations described by Darwin, are sufficient to ex- 
plain the total growth and the super-abundant variety of 
the organic world. In all probability this is not the case, 
and with a view to this end we must take into account a 
series of other momentous facts to which Darwin paid little, 
if any, attention. Among these facts we encounter, first 
and foremost, the very essential influence of external and 
varying conditions of life — such as climate, soil, food, air, 
light, heat, distribution of land and water, etc. This influ- 
ence appeared so important to the famous French scientist 
Geoffray St, Hilaire^ that he considered it as suflident by 
itself to explain the variation of species. Next we must 
consider the influences of exercise, habit, necessities, adap- 
tation to changed conditions of life, use or disuse of organs 
or of parts of the body, the crossing of breeds, etc., which 
influences the Frenchman Lamarck, Darwin's great prede- 
cessor, and the true father of the evolutional philosophy, 
who was for so long unjustly decried as a dreamer, and 
who died in poverty, looked upon as the real causes of the 
variation of species. Then we must take into account the 
powerful influence of migration on organized beings, a 
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matter to which a living Gennan scientist, Professor Maris 
Wagner of Munich, first drew attention, in connection 
with, and for the purpose of complementing, Darwin* s 
theory.* Lastly we must not forget the influence, to which 
notice was called in the first edition of this book, and which 
rdates to the remarkable phenomena of the so-called alter- 
nation of generations, parthenogenesis, metamorphosb, 
etc., viz., the variations in the germ or the egg induced by 
external or internal forces, through which in individual 
cases a change and development of the world of fossil 
plants and animals may have been brought about by leaps 
and bounds rather than by a gradual process. These views 
have been stated and dilated on, at greater length, by one 
of our most distinguished German scientists, Professor 
Kolliker of Worzburg, who based upon them his Theory 
of Heterogeneous GeneraHan, to which he subsequendy 
gave the name of The Science of Evolution, \ 

This general law of variation, transformation and devel- 
opment, whatever may be the causes of the change in 
individual instances, being once laid down and recognized, 
we reach a firm standing-ground for the solution of the 
apparently almost insoluble question as to the '* Whence? *' 
of the organic world, and as to the natural causes of that 
which in the heading of this chapter we have termed "sec- 
ular generation " or biogenesis, as the sequel of primeval 
generation. From the least promising beginning and fi-om 
the simplest organic form-element, which the combination 
of inorganic materials evolved by spontaneous generation 
from the lowliest vegetable or animal cells, or even fi-om a 
yet lower or yet more primal organic formation, that whole 
rich and multiform organic world which surrounds us at 
this day has developed itself progressively, in the course of 

* See M. Wmgner, Die DarmhCiclu Tktorit mtd das MigrmiwmsteselM der 
OrgttMlstiun., Leipzig, 1878. 

t Consult Kdlliker's essay on tlie Darwinian creation-theory (Leipsig, 1864) ; 
fortber. Ziturs Aus der Urseii,** p. 594 ; ^4. tViegan^t Gentdiogte der UmlUm 
(Brannachwdic. 187a); Dr. G. ydgef*$ M Sac/Un Darwim's, p. 176; lastly, the 
author's work on The Darwmian Theory, pp. 178 ^ i^y. 
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endless periods of time, by the aid of natural phenomena. 
Whatever may have been the nature of the process of 
evolution as r^^ds the details, however much may yet 
remain obscure and doubtful in r^fard to the exact manner 
in which the organic formation has taken place, this much 
at any rate we can aver with certainty : thai it has^ and 
must have^ happened tuiihoui the interference of a super- 
natural power. If at the present day this creation, while 
we survey the surrounding Nature, impresses us beyond 
measure, and if we cannot entirely repel the intellectual 
impression which points to the existence of a direct creative 
power, this feeling is in reality to be accounted for by the 
fact that we see the final results of natural forces that have 
worked through many millions of years spread out before 
us in one aggregate picture, and that, while we look only 
at the present, without remembering the past, it is difficult 
for us to imagine at first sight that Nature has evolved all 
this out of herself. And yet, there is no getting over it 
Whatever may have happened in each individual instance, 
the general truth rests on irrefutable facts ; there is the law 
of analogies, existing sometimes in the domain of embry- 
ology, sometimes in that of comparative anatomy ; there 
are tiie prototypal organisms ; there is the necessary con- 
nection between the external conditions of the crust of the 
earth, and the origin and form of organic creatures ; in 
fine, the gradual evolution of the higher organic forms out 
of the lower and lowest, keeping pace with the changes in 
the development of the earth ; and there is the paramount 
fact that the origin of organized beings was not an instan- 
taneous process, but one extending throughout all geologi- 
cal periods. All these circumstances and conditions are 
indubitable truths, and are wholly incompatible with the 
idea of a personal and omnipotent creative power ; such a 
power could not have contented itself with such a slow, 
gradual and wearisome process of creation, nor could it 
have rendered the progress of its work dependent on the 
stages of the natural evolution of the earth. 
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The work of Nature, on the contrary, is the very antith- 
esis of such a conception ; it is wholly spontaneous, and 
consisting, as it does, partly of fortuitous and partly of 
necessary productions, it is infinitely slow, gradual and 
climacterical. Therefore we cannot perceive in this work 
anything in the shape of a leap, pointing direcdy to a 
personal volition ; form links itself on to form and transition 
on to transition. " Nature," once said Linnaeus, *' takes no 
leaps ; " and every new discovery, every fact in the fabric 
of Nature, furnishes an additional proof of the truth of his 
assertion. Imperceptibly the plant glides into the animal, 
the animal into the man. Despite all efforts, we have not 
yet been able to draw a hard and fast line between the 
vegetable and animal kingdoms, widely separate though 
these divisions of the organized world appear, and there is 
no probability that we ever shall be able to do so. On the 
contrary, the latest researches on ih^ protista, which bridge 
the gulf between the two kingdoms, and from which they 
have developed in two different directions, clearly show that 
these are in turn half animal, half plant, and that the dis- 
tinctive featiu-es of the two types clearly emerge only in the 
higher stages of development. Like the physique, the 
intellectual'5:^pacity rises, step by step and gradually, from 
the ItMvli,^ and least noticeable beginnings, to ever higher 
and more perfect developments, until it reaches what is as 
yet its highest perfection in the sensation and volition, the 
imagination and ratiocination of man. The supposed in- 
surmountable boundary between the human race and the 
animal world, which, despite all the progress of science, is 
still so generally believed in, is fully as much a myth as 
any other strict division of nature, whether man be looked 
at from a physical or an intellectual point of view ; and if, 
in the progress of civilization, man has reached to a level 
on which he towers as much above his brute relations as 
God did formerly above man, he owes this to nought but 
that same gradual evolution, rising stage by stage, by which 
the whole organic world has been procreated. Geologists 
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set down the age of the human race — as mentiored in an 
earlier portion of this chapter — at one hundred thousand 
years at the very lowest, adding, however, that this figure 
is probably very much below the mark. The history of the 
existence of the race, on the contrary, in its civilized state, 
is but a few thousand years old. What immense periods of 
time must therefore have elapsed ere man could have reached 
such an intellectual height as to fed the need and devise the 
means of transmitting his experiences to posterity by word 
and writing, adperpetuam rei memoriam^ to use the standing 
formula of the See of Rome. And what right have we to 
trace back to supernatural causes or to a creative will what- 
ever may be done and has been accomplished by the civil- 
ized man, who at present stands at the top of a ladder of a 
hundred thousand years, and has behind him and beneath 
him the whole work of countless generations ? If we but 
remember his humble origin, which is lost in the impene- 
trable darkness of pre-historic ages, we shall look at the 
matter in quite a different light, and come to perceive that 
such a result could only be obtained by long and slow 
development and by continued improvement. In those 
earliest times there is no doubt that the highest of organ- 
ized creatures, in his whole physical and intellectual being, 
was much more closely allied to the brute than to his present 
form and condition. The oldest human bones and human 
skulls, dug out of the very bowels of the earth, exhibit for 
the most part rough and undeveloped forms, far exceeding, 
in their resemblance to the brute, the most brute-like of 
existing races of men ; and yet it must be remembered that 
these fossils belong to periods much further removed from 
the real genesis of man than the time in which they were 
deposited or buried is from the age we live in. To what ex- 
tent the formation of the skull of Europeans has improved 
even within historic ages will be told in detail in a later 
chapter. 

If it be assumed, then, contrary to all scientific ratioc- 
ination, that the hand of the creator superintended all 
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these phenomena, at all times and in all places, scattered m 
space and time, we come to general pantheistic notions, and 
in that event it becomes impossible to deny that this rela- 
tionship still exists, seeing that the evolution of the earth 
and of the vegetable and animal species, that live thereon, 
has not ceased, but is going on at this day, the same as it 
did heretofore. In that event it must also be assumed that 
no lamb can be conceived or bom without the co-operation 
of that creative power ; that no child can cut a tooth with- 
out divine assistance, and that every gnat that lays its eggs 
depends on the care of that supreme power for the hatching 
of its progeny. But science has long since proved to de?" 
monstration that these processes are natural, mechanical, 
and spontaneous, and has overruled every thought of a 
supernatural interference. And thus, these circumstances 
may be used by us in support of the views expressed above, 
for it is justifiable to infer from the natural character of the 
present processes of the organic world, their equally natural 
origin, and vice versa. We must go on as we commenced. 
''A supernatural origin implies a supernatural continu- 
ation.'* " He who cancels one law of nature, cancels them 
all." (L. Feuerbach.) 

** Though self-contained as an individual," says Bur- 
meis/er, ' ' the earth remained in a definite immutable re- 
lation to its environment, and whatever occurred upon it, 
independently of that relation, was accomplished by it of 
its own accord ; for there never was, and even at thb day 
there does not exist, any power on earth save that which is 
inherent in the earth itself By that inherent power it de- 
veloped ; its results extended exactly as far as this power 
acted. Where the terrestrial forces disappear, every ter- 
restrial action also ceases and determines, and what it could 
not bring forth has never existed, nor will ever be brought 
forth." 

Never has science gained a more brilliant victory over 
those who appeal to another world and a supernatural prin- 
ciple for the explanation of exbtence, than it has in geology 
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and pakeontology ; and never has the human mind more 
emphatically vindicated the rights of Nature, even under 
difficulties which can only be understood by those who are 
thoroughly familiar with the history of science. Nature 
Knows neither a supernatural origin nor a supernatural 
continuation ; she, the all-bearing and the all-devouring, is 
her own Alpha and Om^^, her own generation and death. 
By her power she brought about the so-called creation, and 
created man as the crown thereof; by her own power she 
will take him back again, when his dwelling-place, the earth, 
has completed its natural term of life in the endless cyde 
of worlds. May not therefore this race of man die out and 
disappear, the same as so many other races recorded in the 
history of the organic world died out and vanished after 
having attained a certain goal ? and may not another and 
perhaps a more perfect race take its place ? No one has 
known, no one knows, and no one will ever know it, save 
those who survive I 



The Fitness of Things in Nature. 

(tELEOLOGY.) 



Detifi:!) is introduced into the world by the reflecting reason, which is there- 
after startled by a miracle of its own creation.— Kant. 

It can no longer be doubtful that the world progresses in a manner that has 
no resemblance to human design ; nay, that its essential method is such 
that, measured by the standard of human reason, it can only be regarded 
as the blindest chance .... Development " according to Nature " is one 
special case out of a thousand. It is the excqH^on, and this exception is 
created by that very same Nature whose apposite self-preservation is 
admired by your short-sighted teleologist.— P. A. Langb. 

Each inapposite condition is an untenable condition. Each development is 
the removal of something which ought not to be. of something inapposite, 
and a transition towards something apposite tliat does not exist yeL— Du 
Prbl. 

Strife is the parent of things.— Hbraclitus of Ephbsus. 

ONE of the chief strongholds of those who ascribe 
the genesis and preservation of the world to an all- 
ruling and all-organizing creative Power, has been 
and still is the so-called fitness in Nature. Each flower 
that unfolds its many-colored petals ; each gust of wind 
that chases away a cloud ; each star that lightens the night ; 
each leaf that flutters in the air ; each wound that heals ; 
each thing, each phenomenon of Nature ; all these afibrd 
the faithful teleologist or the seeker after fitness an oppor- 
tunity of admiring the unfathomable wisdom of that Higher 
Power. Modem investigation and natural philosophy have 
shaken themselves tolerably free from these empty and 
superficial conceptions of design, and leave such childish 
views to those who are incapable of liberating themselves 
from such anthropomorphic ideas, which unfortunately still 

Ci7a) 
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obtain in school and church to the detriment of truth and 
of science. 

If matter, as has been shown in our earlier chapters, can- 
not exist nor be thought of without force, motion and form, 
it stands to reason that the genesis and destruction of in- 
dividual forms, existences, and institutions of nature are 
a necessary and obvious result and product of physical ex- 
istence or of the interaction of natural forces. Not less 
obvious and indubitable must it appear that these natural 
forces, by their mutual millionfold reactions, must deter- 
mine and limit each other, so that at length an apparent 
order and design must have arisen, which, if we look at 
with human eyes and measure by the standard of human 
institutions, without taking into consideration its original 
causes, must necessarily appear to have been extrinsically 
called into being by a conscious reason ordering things 
with perfect consciousness. We omit to note m limine^ 
that there could be no other result, owing to the very 
nature of the case, and that inapposite and imfitting things 
and institutions, or even attempts at creating such, must 
have perished by their own inherent defects in course of 
time; or, in other words, that an apposite institution is 
only one case among a thousand inapposite or less apposite 
ones, which, from their very unfitness, were incapable of 
surviving. Therefore, as Kani already observed, it is to . 
our reflecting reason, which deals only with what it has / 
before its eyes and not with the past, and which judges by 
the standard of its short experience, derived from human 
activity, that this apparent design is to be traced, which is 
really nothing more than the necessary result of the inter- 
action of natural materials and forces, and of their develop- 
ment in course of time which brings ever3rthing to a certain 
level by preserving those things which have vitality in them 
and expunging those which have not. Nature, as D& Prd 
correctly remarks, is her own physician, and her regular 
working itself represents its own remedy, by which what is 
unfitting b weeded out and none but the fitting things are 
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allowed to subsbt It b the organic or living things which 
are more particularly capable of the most varied modifi- 
cations and adaptations by virtue of their pliable character. 
They transmit to their descendants, in ever increasing ratio, 
the characteristics thus obtained, while the succeeding gene- 
rations, in their turn, go on acquiring new properties. In 
this way we arrive at an ever increasing evolution towards 
forms and conditions imbued with ever increasing vitality, 
or, in other words, becoming more and more fitting and 
apposite. 

This view is so simple and so clear that it must neces- 
sarily commend itself to sober and unprejudiced minds, 
even without any further scientific investigation. In point 
of fact, it was clearly expressed, as far back as the first 
century after Christ, by Lucretius Carus, the author of the 
famous didactic poem De rerum naiurd, who says : — 

" For truly the origin of things has neither been led up 
to the present order by wise pre-ordainment, nor have its 
motions been regulated by the compulsory force of law ; 
but shaken by coundess impulses, constandy changing, 
endless in numbers it drove through the universe, and at 
length, after attempting every form of motion and of com- 
position, it finally arrived at the present order of things." 

But even apart from this general consideration, we are 
not justified in speaking of design, knowing, as we do, 
things only in the one form and condition in which they 
lie before our eyes, and having no conception of what they 
would look like if their condition were quite different from 
what it b. In order to form a competent judgment, we 
ought to be in a position to compare the order of things of 
thb world with that of one quite differently constituted, and 
this, of course, b an impossibility. But whatever the ar- 
rangement of the world might be, it would always appear 
to a certain extent designed, provided we were able to exist 
in it In fact, thb b so much the case that the most varied 
conditions under varied circumstances, appear designed to 
us, according as our individuality has become adapted to 
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them. To the Northerner the cold seems pleasant and use- 
ful, and to the Southerner the heat; the Arab loves the 
desert, the sailor the ocean, the huntsman the woods and 
mountains, the agriculturist the fields, the townsman houses 
and men. Thus, to every one of these only ih4U seems 
fitting which is agreeable to him on account of his individual 
and personal tastes or wants, or which is beneficial to him 
or in keeping with his idiosyncrasy. Moreover our reason 
need by no means content itself with the existing reality, 
lying before it For where is there an institution or con- 
trivance of nature but might be imagined better, or more 
appropriate in one way or another ? Nay, there are natural 
contrivances of a very complicated and highly developed 
kind, in regard to which it may be scientifically proved that 
gradual development and adaptation has never yet imparted 
to them that degree of perfection which they would have 
attained had they been created with a preconceived view 
to fitness. Thus, that apparently most skilfully designed 
organ of sight, the human eye, appears to the outsider as 
a marvel of fitness, as an arrangement for seeing, bespeak- 
ing the highest and most matured wisdom in its design ; 
but upon its being examined by the scientist, there are 
brought to light a number of faults and imperfections, such 
as chromatic dispersion, spherical aberration arising from 
the imperfect construction of the lens, astigmatism or im- 
perfect adaptation for simultaneous vertical and horizontal 
vision, springing fi"om a defect in the curve of the cornea ; 
besides the blind spot, the shadows cast by the vessels, the 
incomplete transparency of the media, and so on. If a 
human optician were to supply an instrument made in the 
same way, it would, as Helmholtz remarked, be at once 
rejected as a bad piece of workmanship. The reason of it 
all lies in the fact that the eye — like all organs and con- 
trivances in the plant or animal body — has passed through 
countless gradations of imperfection, by the gradual ad- 
dition and retention of small improvements, from a simple, 
sensitive nerve lodged beneath die skin, to its ultimate and 
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highest development, and even this highest development is 
by no means complete even in the most perfect eye. In this 
respect, comparative anatomy furnishes us with the most 
conclusive proofs, showing that the earliest beginnings of 
the organ of sight in the lowest animals are not even repre- 
sented by nerves, but by small gatherings of red or violet 
pigment-celk, to be found in the skin at the fore-part of the 
body. Exactly the same or similar things occur in con- 
nection with all the other sense-organs, which were origin- 
ally nothing more than portions of the external skin, through 
which nerves of sensation were spreading, and which devel- 
oped gradually, in the course of many millions of years, by 
dint of practice, division of labor, adaptation and inheritance, 
until they arrived at their present degree of perfection. This 
gradual development of the organs of sense may be pursued 
even at this day through all its stages in the incubated hen's 
egg, as parts of the outer covering of the body or epidermis, 
or simple epidermal cells, are gradually transformed to the 
characteristic sense-cells. On the lowest rung of the scale 
of life, e, g, in the protista and the infusoria, the senses are 
actually at work without there being any special organs of 
sense or nerves. * * These facts, " Haeckel remarks, * * prove 
most conclusively that the most perfect organs of sense are 
not the factitious production of a preconceived plan of 
creation, but that, like all other organs of the animal body, 
they are the unconscious product of natural selection in the 
struggle for existence." * 

What, paramount influence the mere external agency of 
light has wrought on the development of the organ of sight 
appears more particularly by the well-known facts relating 
to the blind cave-animals, which, led by chance into the 
absolute darkness of their caves and being compelled to 
live there, have gradually lost their eyes, these having be- 
come degraded to mere rudiments. On the other hand, 
fishes and other denizens of the sea have the larger eyes 

* Further details may be found in Haeckel's Ueber Ursprtmg wtd Entwick- 
luHg der SinnenverkMeugt. 
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the more they are wont to live in the dark depths of the 
ocean, for in the struggle for existence natural selection 
must have favored those who could best collect the sparse 
rays of light by possessing a larger eye. 

It results from all this that eyes were not bestowed upon 
us in order that we might see with them, any more than we 
have received feet in order that we may walk with them. 
Rather do we see and walk becatise we have eyes and feet 
The function is not the origin, but the result of the organ. 
Sight did not exist before the eye, nor speech before the 
tongue, but the reverse. On the same ground we cannot 
say that the stag and the doe have received long legs in 
order that they may run fast ; but they run fast because they 
have long legs. The mole has short spatulate feet for dig- 
ging ; if he had not it would never have occurred to it to 
burrow in the earth. Things are as they are because they 
have so developed among millionfold mutual frictions and 
interactions ; had they developed or been able to develop 
otherwise, we should not have regarded them as less fitting 
or apposite. Animals in the North have a thicker fur than 
those in the South, and in winter they have thicker hair or 
feathers than in summer. Is it not more natural to look 
upon such phenomena as the necessary result of external 
influences, and in this particular instance as the result of 
thermal conditions, than to believe, as the teleologist does, 
in a heavenly tailor who sews the winter and summer gar- 
ments of every animal ? It is, in point of fact, a well- 
known thing that in prolonged low temperature the skin 
produces a stronger growth of hair ; thus, for example, the 
elephants and various species of the rhinoceros, now only 
found in tropical countries, are almost naked, whereas their 
antediluvian relatives of the cold North, the mammoth and 
the woolly rhinoceros, were clothed with long thick hair. 
To this must be added the influence of the struggle for ex- 
istence, discovered by Darwin, that is to say, the ceaseless 
mutual competition carried on by all organized beings both 
against each other and against the conditions of life, a 
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Struggle which resulted and results in the permanent pre- 
servation of such forms only as are distinguished from their 
fellows by some advantage, however slight it may be at . 
first, and which hand down this advantage to their young 
for gradual further development Thus the protective colors 
of many animals, as the green of insects, the white of the 
ptarmigan, the brown of animals living on the bark of trees, 
the grey hue, resembling sand, of desert animals, and so 
on, are the result of selection in the struggle for existence, 
for while animals of other colors soon succumbed to their 
enemies, these survived and transmitted their favorable pe- 
culiarities to their young. Again, in cold countries, animals 
with a thick fur are more likely to survive than those with 
thin ; they transmit this peculiarity to their young, and it 
increases from generation to generation, thus giving them 
the greatest advantage and to the superficial observer the 
impression of a divine or intentional contrivance, whereas 
a more thorough observation shows that these are but the 
natural effects of natural causes. Therefore, those things 
that now exist in the world are but the remains of an infinite 
number of b^nnings and of countless processes of devel- 
opment We should not omit to notice in connection with 
this that the views so admirably put forth by Darwin were 
known long since to the most ancient Greek philosophers, 
and that the Greek philosopher EmpedocUs (450 B. C.) who 
is now often termed the ancestor of the Darwinian theory, 
taught with marvelous ingenuity that in the moulding of 
matter into form many irregular forms may have previously 
existed, which were partly unable to maintain themselves, 
and but gradually, as they became more advantageously 
moulded and thereby imbued with more vitality, attained a 
fitting constitution. 

These considerations are also calculated to refute the ob- 
jection that the non-teleological view of the world leads us 
to mere chance, whereas chance could never produce suit- 
able forms. As far back as two thousand years ago, Cicero 
contended in opposition to the pantheistic philosophers of 
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hb time : '* Let any one toss up a number of letters ever so 
many times, they will never form a poem, such as the Hiad 
or the Odyssey.^ ' Of course they will not — for such a con- 
tingency would be entirely out of the question, and would 
be like a single prize among countless blanks. But a chance 
of this kind does not occur in Nature, in which everything 
proceeds in final resort in a natural and regular manner. 
What we still designate as chance, merely depends on a 
concatenation of circumstances, the intemd connection and 
final causes of which we have as yet been unable to unravel. 
"To chance," says the iamous Systhne de la Nature/ -yre 
ascribe those effects of which we cannot trace the connection 
with their causes. — Order and disorder are not in Nature." 
Therefore, the alternative "God or Chance" which is so 
often presented to us by teleologists, has no real existence. , 
There is a third course, and this is the gradual evolution of 
what is suitable in the natural course of things by the already 
described processes of selection, adaptation, etc. Under ex- 
isting natural conditions, quite an incommensurable number 
of fitting mechanisms, forms and contrivances, may be im- 
agined or realized, of which some actually spring into ex- 
istence, although it does not follow that they must be the 
most fitting that could be conceived. Sufficient if they be 
fitting enough to be able to exist under certain conditions. 
This view thoroughly coincides with the actual facts of the 
matter and with the constantly changing phenomena and 
conditions, as we find them in the natural history of the 
earth and of the universe. Let people leave off, then, 
meeting the arguments of the defenders of the existence of 
natural laws with the weak and insipid commonplaces about 
chance or about the tossing-up of letters ; such objections 
only bespeak either want of knowledge or want of reflection. 
If, after all this, it becomes perfectly obvious that Nature 
does not act from a conscious design or plan, but obeys a 
blind necessity, it is no less self-evident that, working as 
she does, she necessarily calls into life and being a number 
of things which must appear to us — if we judge only by the 
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Standard of fitness — as utterly perverse, useless, absurd and 
imperfect. In fact, if once we begin to look at Nature from 
the point of view of fitness, it is easy not only to discover 
numbers of such aimless and useless things, absurdities 
and imperfections, but also to demonstrate that Nature, 
when interrupted in her blind action by external or internal 
difficulties, becomes guilty of the most startling blunders 
and perversities. She is oftentimes unable to conquer the 
smallest obstacle in her path, or to smooth it away in a 
befitting manner, and in the course of her utterly involun- 
tary action she entangles herself every moment in quite 
unnecessary or insoluble difficulties and perplexities, which 
would inevitably be steered clear of by a conscious reason, 
or even by an unconscious activity guided and determined 
by considerations of fitness. 

Above all, no one can deny that Nature, in her blind 
creative impulse, has given birth to a number of beings and 
things which cannot be regarded as designed for their own 
sake, and which rather destroy than promote the natural 
order of things and the good of the whole. Upon this 
ground, the existence of mischievous animals and plants has 
always been a thorn in the flesh of the teleologists and the 
advocates of a religious conception of the world, who have 
tried in every imaginable way to explain the raison d'etre 
of these destructive beings. In thb they have utterly failed, 
as proved by the results of those religious systems in which 
the Fall, or original sin, is represented as the cause of the 
anomaly alluded to. According to the theologians Meyer 
and sailing {Blatter fur hdhere Wahrheit), injurious reptiles 
and mischievous insects are the result of the curse which 
smote the earth and its inhabitants, and in the monstrous 
form and appearance of many of them we behold to some 
extent the image of sin and destruction ! In keeping with 
this it is alleged that they are a later creation, and not 
part of the original one, because their very existence b 
bound up with the destruction of vegetable and animal 
matter ! 
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In old German paganism these animals were regarded 
as wicked elves, from whom sprang all diseases, and who 
owed their origin to the worship of the demons on May- 
night 

These curious attempts at an explanation show the utter 
inability of man to explain on ground of usefulness the ex- 
istence of these mischievous, harmful and disgusting crea- 
tures, or to bring them into accord with the working of a 
benevolent and beneficent Providence. On tlie other hand, 
we know that perfectly harmless and very useful animals 
have died out or are in course of becoming extinct, without 
Nature finding any means of preserving their existence. 
Yet mischievous* creatures, such as field-mice, are gifted 
with such fertility that their extinction is not within the 
. range of possibility. There is scarcely any limit to the pro- 
lific power of those microscopic organisms which are the 
causes of so many terrible diseases, and which inflict on 
man such incalculable injury, sometimes directly, and some- 
times by the destruction of useful plants. Locusts and 
migratory pigeons form flocks which darken the sky, and 
which spread ruin, death and famine over the unhappy 
lands on which they rest from their flight. 

*' He who only seeks wisdom, design and appropriateness 
in Nature,** says Professor Giebel^ ** had better turn to the 
natural history of the tape-worm, to try his ingenuity upon. 
The entire object of its life consists in the production of 
eggs capable of development, and cannot be attained except 
through the sufiferings of other creatures ; millions of eggs 
perish aimlessly ; some are developed, and the embryo 
finally becomes evaginated and grows into a sucking and 
reproductive scolex, the young of which produce eggs 
and putrify in the excreta of other beings. Here we have 
nothing of beauty, design or wisdom, in the ordinary 
human construction of the terms." 

Whence — we may fairly ask of the teleologist — come 
the hosts of diseases and of physical evils ? Why should 
Nature inflict such frightful cruelties and horrors, on her 
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own children and creatures, daily and hourly, by means of 
floods, earthquakes, lightning, fire, hail, volcanoes, storms, 
etc. ? Why is the existence of millions of creatures possibl? 
only by their destroying other millions of their fellow -crea- 
tures or making them suffer in the most cruel way imagin- 
able ? Can it have been divine goodness and mercy whicC* 
imparted cruelty to the cat and the spider, and endowed 
man himself, the so-called crown of creation, with a nature 
that makes him capable of practicing every description 
of the most dastardly brutality and atrocity on his own 
race? 

Of course, theologians lay the flattering unction to their 
sods that all this is only the result of the Fall, and has 
been factitiously brought into an originally pure and uncor- 
rupt Nature by the moral ruin of mankind. They do not 
know, or do not want to know, that natural laws have been 
the same at all times, and that palaeontology can bring 
forward countless and irrefutable instances of bones of men 
and animals having been injured by disease, though be- 
longing to a period prior to the supposed date of the 
original sin. Disease b as old as organic life, as evidenced 
moreover by internal causes, and a Paradise that is not 
reached by evils and dbease is, to the clear eye of the 
scientific investigator, nothing more than one of the myths 
hatched by the childish fancies of nations, the outcome of 
the unsatisfied longing of the human mind for a better state 
of things. 

The colors of flowers, the teleologist is wont to say, exist 
to delight the eyes of man. But how long did flowers 
blossom without being seen by a human eye, and how 
many are there that bloom at this day in inaccessible spots, 
or at the bottom of the ocean where no eye but that of the 
diver can light upon them ? Moreover, it is in evidence 
that fully one half of all the plants in Creation possess no 
beautiful, many-colored blossoms ; and Darwin, by his 
investigations, arrived at the remarkable conclusion that 
flowers as a rule are only gaily-colored in order to attract 
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the insects which aid their fertilization, while those flowers 
which are fertilized by the wind are never bright-colored. 
Therefore no flower would be endowed with a beautiful 
color, if such color were not beneficial to the flower itself 
and had not been evolved, by way of predilection, in the 
struggle for existence. This calls to our mind the fact that 
very many flowers are so badly contrived that the candiHo 
stm qua non of their fertility, t . e. the union of pollen and 
ovule, is either prevented or rendered difficult in every pos- 
sible way, and that their propagation is rendered possible 
by mere fortuitous circumstances, such as rain, wind, insects, 
etc Why is this? There are so many aimless or useless 
parts and organs in the vegetable world, that the famous 
botanist Schleiden was led to say : ' ' The boldest imagin- 
ation b paralyzed in the end, in seeking any definite con- 
ception of design in the manifold forms and configurations 
of plants." 

The same thing holds good of animals and of men, in 
whose ph3rsical structure numerous aimless contrivances and 
organs, permanent or temporary, may be shown to exist. 
No one can tell the use of the tail of the himian embryo, or 
of the forms of fcetal transition, or of the rudiments of op- 
posite sexes in male and female mammals, such as the made 
mammary glands, or of the so-called appendix vermiformis, 
or the muscles of the ear, or the inside of the foot, or the 
tonsils, or the thymus, or the semilunar of the eye in man, 
or the clavicle of the cat, or the wings of some birds which 
are useless for flying purposes, or the teeth of the whale, 
etc., etc These belong chiefly to the great class of rudi- 
mentary or degraded organs, which are explicable by the 
theory of descent, but which offer an insoluble problem to 
the tdeological conception of the world and to the theory 
of creation, being, as they are, not only useless and aimless, 
but in some cases actually injurious. " If everything that 
is fit in this world had been created by a rational spirit, the 
long persistence of rudimentary organs would be incon- 
ceivable ; for God, who was able to create the whole uni- 
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verse in six days, would surely have been able, in an equal 
space of time, to get rid of an organ which had become 
useless. * ' (G. A. Schneider.) K. Vogi states that there are 
animals which may be set down as complete hermaphro- 
dites, that is to say, possessing perfectly developed organs 
of both sexes, and yet incapable of self-fertilization ; the 
rule being that two individuals are necessary for repro- 
duction, while self-fertilization is the exception. **What 
end," he pertinendy adds, **does such a contrivance sub- 
serve?'* Again, why must some aquatic birds remain 
content with a small extension between their claws, while 
animals which never swim are furnished with skin between 
their toes? And what is the good of the existence of 
thousands of drones in the realm of bees, which only seem 
to live in order that they may be killed by their laboring 
sisters? What is the use of the large clumsy beak of the 
Brazilian toucan, which makes it impossible for the bird to 
take its food directly, compelling it, as it does, to throw it 
up into the air and then to catch it deftly with its open 
beak near the root, so as to be able to bite or swallow it? 
The sting of the bee or the wasp, which, according to the 
teleological view, was given to these creatures for their de- 
fence, serves as a rule, when used, to bring about the death 
of its owner ! The natural history of insects, above all, 
yields so many facts that go against the theory of a de- 
sign, that Professor Grader {Die Insekten, Munich, 1879, 
II» P 5^) says: **In the course of the development of 
insects we not only meet with a number of processes which, 
to put it mildly, can scarcely serve to illustrate the idea of 
design ; but there are also numerous structures and organs 
which may, with absolute certainty, be pointed to as per- 
fectly useless. * ' And again (p. 45) : * * The entire morphology 
of insects is a network of clear and circumstantial evidence 
against the notion of a predestined and previously intended 
fitness of the organ." 

The fertility of many animals is so great that if they were 
left to themselves, they would in a few years crowd the seas 



THE FITNESS OF THINGS IN NATURE. 185 

and cover the land right up to the housetops.* What is 
the object of such an arrangement, seeing that there is 
neither space nor food enough for such crowds of animals? 
Or is it consistent with the idea of a creative spirit that 
such countless germs or complete creatures should merely 
be created for the purpose of immediately perishing again 
in the pitiless struggle for existence? Even the human 
race, despite its slow rate of progression, would, but for 
the fact of innumerable lives coming to a premature end, 
double its numbers in a quarter of a century, although the 
earth has neither space nor food enough for such multi- 
tudes of human beings. 

One of the strongest arguments against the pretended de- 
sign in the actions of Nature is afforded by malformations 
and monstrosities. With what object did Nature allow a 
mammary gland to grow on the shoulder of a man thirty- 
four years of age, as recorded by Dr. Klob of Vienna ? or 
give a woman three well-developed breasts, as seen by Dr. 
S. Johnson t (^Lancet y and Gazette des HdpitauXy 1861, Nr. 
81) ? or give grown men four nippies instead of the normal 
two — a case that has been observed twice by the author in 
his own practice, and of which one hundred and five ex- 
amples were collected in thirteen years by Professor Leich- 
tenstem of Tubingen ? (Virchow's Archiv fur pathol. Ana- 
tomie und Physiologie^ Vol. 3, Part II.) With regard to 
monstrosities, the unsophisticated human mind has been 
so little able to reconcile them with belief in a benevolent 

* The bactaria, which are microscopic organisms of the minutest kind, mul- 
tiply by the simple binary division of their bodies, in such a manner that from 
one bacterinm two new creatures are formed in one hour, four in two hours, 
eight in three hours, sixteen in four hours, and so on. Assuming this process 
simply to go on, then, according to Professor F. Cohn^t calculation, there would 
be within three days as many as forty-seven trillions of bacteria in existence, 
and within five days the creatures evolved from one germ would completely 
fill the whole nine hundred and twenty-eight cubic miles of the ocean I Vet. as 
already stated in an earlier chapter, these creatures are so tiny that six hundred 
and thirty-three millions of them occupy but one cubic millimeter, and six hun- 
dred and thirty-six milliards of them only weigh a gramme. The queen bee 
can produce one hundred thousand, the female termite twelve million descend- 
ants every year; and even less prolific insects, increasing In geometrical pro* 
grtssion, would soon fill the world with the progeny of a single IndividuaL 
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creator, that they were formerly r^^arded as a sign of the 
wrath of the gods» and even at this day uneducated people 
often look upon them as a punishment fix>m heaven. The 
author of this book saw in a collection of a veterinary 
surgeon a new-bom kid, which was perfectly developed in 
every part, except that it had came into the world without a 
head/ Professor Depaul presented to the French Academy 
a human foetus without a head and without limbs, with breast 
and abdomen imperfectly formed, and the place of the head 
on the trunk represented by a tuft of hair. This misshapen 
creature grew in a corner of the deddua. (^Compt. rendus 
de tAcadAnie des Sciences^ March, 1875.) From a teleo- 
logical point of view, is there any more glaring absurdity 
to be imagined ? Professor Lotze of Gdttingen surpasses 
himself when he says in speaking of monstrosities : "If 
the brain is wanting in a foetus, it would be only rational in 
a power with a free choice to suspend its action, as this 
want cannot be compensated. But since the formative forces 
carry on their work in order that a creature so purposeless 
and wretched, and so opposed to the idea of generation, 
may exist for a time, this appears to us to be a striking 
proof of the fact of the design of the final result depending 
on the disposition of purely mechanical and determined 
forces, the action of which, once begun, proceeds straight 
on without thought and without reflection according to the 
law of inertia, as long as no obstacle happens to stand in 
its way," etc. 

This is plain speaking, and by the side of it, it seems 
scarcely credible that the same author should ekewhere 
contend that "Nature, distrustful of the inventive power of 
the mind, has ftunished the body with certain mechanical 
contrivances," the eflect of which is, e.g.^ that a foreign 
body should be expelled from the trachea by coughing. If 
it were possible that such philosophical views, as ascribing 
distrust to Nature, should be generally accepted, there 
would be an end to every real investigation into Nature, 
and nothing would remain but passive &ith. That the 
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same author, who is actually regarded as an authority^ 
should utter, in one breath, two theorems that are so 
diametrically at variance with each other, proves the philo- 
sophical confusion and inconsistency of our time.* If 
Nature, according to Lotze, had reason to distrust the 
inventive faculty of the mind, she would have had infinite 
opportunities of making preventive provision for certain 
contingencies ; she might have arranged things in such a 
way that bullets should rebound from the body, and that 
swords should hit without cutting. A foreign body in the 
trachea mzy perhaps be ejected by coughing, but a foreign 
body in the aesophagus may bring about suffocation by 
causing excessive nervous irritation at the top of the trachea. 
What a preposterous arrangement I and yet there is no 
trace of distrust towards the inventive faculty of the mind 
which has invented pincers and dungeons. Every day and 
every hour the physician has opportunities of convincing 
himself of the helplessness of Nature, among diseases, 
wounds, miscarriages, etc., and of her oflen unsuitable, per- 
verse or unsuccessful efforts to heal. There would indeed 
be no need of physicians if Nature were to act with a set 
purpose. Inflammation, gangrene, mortification, wasting, 
and similar processes are chosen by nature and are fatal, 
when she might have attained the object by simpler means 
and might have effected a cure. Is it fitting that a foetus 
should fix itself and be developed outside the uterus, the 
place assigned to it by nature? yet such cases of extra- 
uterine pregnancy occur frequently enough, and result in 
the painful death of the mother ; worse still, that in such 
cases of extra- uterine pregnancy, labor- pains, that is efforts 
to expel the child from the uterus, should set in at the 
normal period, while there is really nothing to be expelled ? 
There is no healing power in Nature, in the sense in which 
the phrase is generally used, any more than there is a vital 

* Karl V0gt in his well-kaowii work, Kdhierglambe umd Wissensckqfi, calls 
Herr Lotze a " speculatinc Stniwwelpeter,'* an epithet that conld scarcely have 
been better chosen. 
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power in it In pursuing the direction once imposed on it 
by definite natural formulae, the organism often adjusts 
morbid disturbances in its further development. At other 
times it does exactly the contrary, and following its neces- 
sary and determined activity it entangles itself in a number 
of insoluble and perfectly unnecessary difficulties. The 
existence of definite specifics against specific diseases is 
often quoted as a striking proof of the accuracy of the 
teleological conception of the world. But there are no such 
definite specifics that heal certain definite diseases with cer- 
tainty under all circumstances, and which might therefore 
be regarded as designed for the curing of such diseases. 
All rational physicians now deny the existence of so-called 
specific remedies in the sense alluded to ; on the contrary, 
they hold that the action of a medicine does not consbt 
in a specific neutralization of the dbease, but must be 
explained in quite another way as depending chiefly on 
accidental circumstances, reposing on a far-reaching causal 
nexus of intermingled conditions. Hence we must abandon 
the idea that Nature has allowed certain herbs to grow as 
remedies for certain diseases — a view that imputes to the 
creator an utter absurdity, for it implies that he created an 
evil with its antidote, instead of leaving both uncreated. 

To return once more to the subject of monstrosities, 
we must note that such can be artificially produced, by 
injuring either the ovum or the foetus. Nature has no 
means of meeting this attack and of remedying this injury ; 
on the contrary, she obeys the fortuitous impulse, and 
moulding in the false direction brings forth — a monstrosity. 
Is it possible not to recognize that here we have nought 
before us but factitious and merely mechanical processes ? 
Can the idea of a conscious creator, ruling matter with a 
purpose, be reconciled with such phenomena ? Is it pos- 
sible that in its action of producing fitting formations, the 
forming hand of the creator can be arrested or turned in a 
wrong direction by the capricious finger of man ? It docs 
not matter whether man interferes with the working of such 
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a hand at an earlier or at a later stage ; nothing is gained 
by assuming that Nature has only received from outside an 
original impube towards the formation of designed works, 
but accomplishes these works by mechanical means. For 
the designed impulse must necessarily involve the designed 
Tisult. And where shall we seek this designed impulse, 
since the natural circumstances under which the natural 
beings arise are fully known to us, and since we know that 
traces of a creative force external to the natural order of 
things are to be found nowhere ? 

Nature accomplishes many alleged objects in a clumsy, 
roundabout fashion, while it cannot be denied that if it had 
only been a question of attaining these objects, the result 
might have been obtained in a very much easier and simpler 
way. The greatest pyramids of Egypt and other gigantic 
monuments are built Grom stones which owe their existence 
to the calcareous shells of minute organisms. The free- 
stone of which nearly all Paris is built, consists of the 
shelb of small animals, of microscopically minute creatures 
belonging to the foraminiferae, of whice some two hundred 
millions are contained in one cubic foot. The time neces- 
sary for the formation of these stones must be reckoned by 
myriads of years ; they are now useful to man and appear 
to him to be a proof of the care of a designing nature. But 
the disproportion between the means and the end stands 
out in diis instance in startling clearness. Such formations, 
in which the product of the silent working of many thou- 
sands of years appears suddenly before our eyes, seem to 
the ordinary mind marvelous, supernatural and factitious, 
but the investigator's eye sees in them nought but the slow, 
necessary cycle of Nature, which is complete in itself. 

Man is wont to look upon himself as the culminating 
pomt of creation, and to consider the earth, with all that 
lives and moves therein, as created by a beneficent power 
for his use and dwelling. A glance at the history of the 
earth and the geographical distribution of the human race 
might teach him rather more modesty. How long did the 
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earth exist without him ! how long did all the beauties of 
sky and earth shine without there being a creature gifted 
with reason, to behold and admire them 1 Why should all 
those endless pre-human ages have rolled away, if man were 
actually the be-all and the end-all of creation? **Man," 
says HelmhoUZy **is wont to measure the greatness and 
wisdom of the Universe by the dtuation and advantage it 
promises to his own race ; but the past history of the globe 
in itself shows how brief a spell in its duration is the exist- 
ence of the human race.*' But not only is his existence on 
the earth limited in time, but so also is his distribution in 
proportion to the extent of the earth's surface, of which 
only a comparatively small part may be turned into &irly 
comfortable dwelling-places. By fex the greatest part of 
the earth's surface consists of deserts of water, sand and 
ice. Two-thirds of it are covered with water, and of the 
remaining third some parts only are suited for men to dwell 
in. Even these as a rule cannot be inhabited without toil- 
some cultivation and a permanent ruinous struggle against 
unfavorable natural conditions and against hunger, disease, 
climate, wild beasts, etc. Why should so many wasted sun- 
beams brood daily over the huge sandy solitudes of Africa, 
while the poor and miserable men of the Polar regions are 
pining away in semi-darkness and everlasting cold ? Why 
should there be drought in one place, and inundations 
in another? why famine in one and super-abundance in 
another? why fertility here, and barrenness there? Why 
should frost, rain, vermin, the scorching heat of the sun 
and other similar agencies destroy whatever man, struggling 
for dear life, imagines that he has wrung from the elements 
by gigantic exertions and superhuman efforts ? Must not 
he be actually bereft of his senses who seriously contends 
that the earth has been fitted up by an all-wise and all- 
merciful providence as a becoming dwelling-place for man ? 
Only by the uttermost exertion of his ph)rsical and mental 
faculties is man enabled to eke out a bare existence on 
earth, jeopardized all the while by thousands of dangers. 
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And these faculties of hfa were not betsowed on him by a 
benevolent creator, but are the final result of that slow and 
toilsome evolution by natural means, which has been de- 
scribed in an earlier chapter. 

Let us see what view was taken of these things by the 
unsophisticated mind of an adept of the most free-thinking 
and most widely diffused religious system in the world, 
which is Buddhism. When a Christian missionary said to 
the late king of Siam, Maha Moughut^ who himself wrote 
on theology, that the Most High let fall the rain in order 
that men might cultivate their fields, he answered: ''But 
the rain falls irregularly ; in some places there is too much 
of it, and in others too little. A great part of it falls into the 
sea and on mountain ranges. Sometimes the water carries 
away towns, while at other times there is not even enough 
to make rice grow. Many parts of the earth are utterly 
barren and unfitted fof the support of human life." Upon 
being told that God had created the earth for man and 
man's good, he pointed out that there were hidden reefe 
on which ships foundered, and fiery mountains which only 
brought destruction on man. He spoke of diseases and 
epidemics, and hearing that these were intended by God to 
punish men for their sins, he replied that epidemics were 
caused by foul and poisonous air, and that the rich could 
escape from the punishment by leaving the infected places. 
The Buddhist sage could not conceive why the Most High 
should have human qualities and passions, nor why he 
should only reveal himself to a privileged few ; nor why 
error and false doctrines should exist ; nor how each human 
germ could be transformed into a never-dying creature? 
When he was told that woman was God's second creation 
and his master-piece, he answered: **Tken hold her in 
honor and not in stibjecHon,^ ' ' ' Buddha, ' ' he said, ' ' taught 
very different things altogether, and sought to make men 
happy and wise on earth, instead of referring them to a 
fimtastic world to come." 

Let man only take counsel with himself and inquire 
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whether, if God created him with a view to happiness, 
well-being and knowledge, he might not have formed him 
in a far more perfect and suitable fashion ! Why should 
not man have four eyes, one for each of the four sides of 
the body, instead of the two with their limited range? 
Why cannot he fly like the birds ? Why has he not the 
swift l^;s of the stag, and the muscular strength of the 
lion ? Why cannot he live on air, instead of working the 
greatest part of his life tied to tlie ground, merely to satisfy 
the insatiable cravings of his stomach ? Why has he no 
more than five senses ? and why can he not perceive the 
phenomena of electricity and magnetism by means of a 
special sense, the same as he does those of light and heat ? 
Why is his knowledge so very circumscribed ? and why is 
his life so short, and his intellectual capacity so limited ? 
Why do thousands upon thousands of natural obstacles 
stand in the way of the free working of his powers ? Why 
is he left a prey to tyranny, malice and every kind of in- 
justice? Nobody can satisfactorily answer these questions 
from the teleological or theological standpoint, whereas 
they meet with the most plausible solutions when looked at 
from the point of view of a natural order of things, pro- 
ceeding from a gradual and spontaneous evolution. 

Modern science (see HelmJioUz: Ueber die Wechsehvir- 
kung der Naturkrafie, 1854, and the writings of Clausius^ 
Thomson, Taii, Stewart, and others) has calculated, or is 
supposed to have calculated, that as there was once a period 
in which the earth was without organic life, so there must 
and shall appear also in a future which, so far as human 
conception goes, is as yet infinitely and immeasurably re- 
mote, a period in which the present forces of Nature will 
become exhausted and be consigned to temporary inactivity, 
through the constant loss of heat and the gradual equilibrium 
of temperature ; causing ever)rthing that lives on earth to 
return to night, to death and oblivion. On astronomical 
grounds also there can be no doubt that just as our whole 
planetary system originated in time, it must necessarily 
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perish within a definite period, however remote that period 
may be ; for the sun, the source of all terrestrial force, will 
cease to shine, and the planets, owing to the gradual dim- 
inution of their orbits, will re-unite themselves with the 
sun, their cradle and their grave, in the chaos of the primal 
elements.* All great things wrought by man on earth 
must then necessarily be consigned to the limbo of eternal 
oblivion. In the face of such a fact let us just ask, what is 
the meaning of all the high-sounding philosophical phrases 
of universal purposes to be effected in the creation of man ; 
of the incarnation of God in history ; of the story of the 
earth and of the human race as the spontaneous revelation 
of the Absolute ; of the eternity of consciousness ; of the 
freedom of the human will, and so on ? What is the whole 
life and working of man in the face of this everlasting and 
irresistible course of Nature, induced by inflexible neces- . 
sity and inexorable regularity ? It is but the brief play 
of an ephemeron, hovering over the ocean of eternity and 
infinity ! 

It must not, however, be forgotten that though our little 
earth with its inhabitants may perish, it by no means follows 
that the fate of the immeasurable and everlasting universe 
should likewise be sealed. Nay, at the very time when our 
own race dies away in cold and desolation, we have a right 
to assume that on thousands upon thousands of other spots 
in the universe the conditions of things will have reached 
a culmination point from which a new race can take its 
departure, similar or analogous to ourselves in the funda- 
mental principles of physical and intellectual formation, and 
doomed, like ourselves, to eventual individual and collective 
extinction. Therefore, the destruction of our earth with 
ever)rthing on it does not seem to signify any more in the 
universe, than the death of one individual does on our own 
earth ; and the wave of life which passes over our earth b, 
as Proctor says so forcibly and so beautifully, **but a gende 

* Further details will be found in the Author's Uekt umd Leben, In Uie 
Essay : Dtr Kretsiat^f der Kri/it und der WelUmtergang. 
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ripple on the sea of life within the solar system, and this 
sea of life, again, is itself nothing more than an insignificant 
wave in the ocean of the eternal life of the universe.*' 

Like the wife of Ulysses, who undid at night what her 
industrious fingers had wrought by day(DuPrel), Nature 
amuses herself with an eternal building-up and destroy- 
ing, the beginning of which is like its end, and the end 
like the beginning. 

Thence, as Spiller thinks, by a " continual perfecting in 
the aggregation of atoms [as actually occurs on the earth] 
there might possibly arise an improvement in organi- 
zation and in the conditions of life" which would enable 
us to imagine that a gradual progression fi-om the imperfect 
to the perfect and fi-om the lowlier to the higher, as we 
have learned fi-om the history of our earth, would take place 
within definite periods in the never-ending regions of the 
universe. But for us men, who shall never see nor ex- 
perience this, it must be sufficient to know that the minute 
particle of the eternal cycle of the universe which we are 
able to survey, strives upwards within certain limits towards 
perfection, and that we by our very exbtence must con- 
tribute our share to it 

There is no other object in the existence of the indi- 
vidual or in that of the universe but existence itself; and 
each thing and each life discharges its duty fiilly and 
thoroughly by taking part within its individual sphere 
in the eternal life of the universe, which moves in an 
unbroken orbit : 

Willst Du, dass sich an einem Bild 
Der Welt Geheimniss Dir enthtdlt, 
So sleh' auf einem Blatte weiss 
Gezogen einen dunklen Krels. 
Und wie sich in der runden Bahn 
Das End' dem Anfang ftiget an, 
So ftiget sich im Weltenall 
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Das End' dem Anians: flberall. 

In ew's:em Laufe ohne Ruh 

Strebt Alles seinem Aahng za, 

Und aller Anfiamg wtinscht zu sein 

Da, wo das Ende f&gt sich ein. 

Drum s^laube nicht, dass einst die Welt 

Aus einem Nichts s^eworden sei, 

Und nicht, dass einst zusammenilUlt 

In Nichts der Welten Einerlei ! 

Denn Alles, was geboren wird, 

1st ewig schon gewesen da, 

Und nicht der kleinste Staub verirrt 

Sich in des Todes Anne ja. 

Du selbst bist nur ein kleiner Theil 

Der unbegrenzten Ewigkeit 

Und nur fUr eine kurze Weil 

Gebannet hier in Raum und Zeit. 

Drum streitet, Thoren, femer nicht, 
Ob Ihr im Geist unsterblich seid, 
Denn keines Todes Macht zerbricht 
Der Dinge Unvergftnglichkeit, 
Die Alles, was da ist und lebt. 
In einem ew'gen Kreise fUirt 
Und, wo sie zur Vemichtung strebt. 
Die Flammen neuen Lebens schQrt. 
Unsterblich ist der kleinste Wurm, 
Unsterblich auch des Menschen Geist, 
Den jeder neue Todessturm 
In immer neue Bahnen reisst. 
So lebet Ihr, gestorben auch, 
In ktlnftigen Geschlechtem fort, 
Und dieser ewige Gebrauch 
Verwechselt nichts als — Zeif und Ori! 
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(Wilt thou have revealed to thee as in a picture the secret 
of the universe ? Then gaze at a dark circle drawn on a 
blank sheet And as in its orbit the end joins the begin- 
ning, so is the end one with the beginning throughout the 
universe. In the eternal cycle everything ceaselessly strives 
towards its commencement, and every beginning yearns to 
be where the end joins it. Therefore dream not that the 
universe has arisen out of nothing, nor that the worlds will 
collapse into nothingness. For whatever is bom has been 
in existence from eternity, and not the tiniest speck of dust 
ever loses itself in the arms of death. Thou thyself art but 
a minute portion of the boundless Eternity, and art but for 
a brief period bound up within Time and Space. 

Therefore quarrel no longer, ye fools, as to whether you 
are immortal spirits, for no power of death can break the 
imperishable chain of things ; whatever is and lives moves 
in an eternal circle, and wherever it struggles towards anni- 
hilation it but fans the flames of new life. Immortal is the 
tiniest worm ; immortal also is the mind of man, which 
each fresh storm of death drags into ever new roads to life. 
Thus, dead, thou livest in futiu'e generations, and this 
eternal use changes nought but Time and Space.) 



Man, 



There are many marvels — but tbere is no greater marvel than Man. — Soph- 

OCLBS. 

Men originate in brutes and mast become Gods.— L. Jakoby. 



God was my first, Reason my second, Man my third and last tboaght^J^tm y^ 
alone is and shall be oar God. Oatside man is no salvation.-^j^r'"l^(;B]t* ^ 



BACH. 



TH E same laws which in the preceding chapters have 
been shown as ruling in the in€u:rocosm^ or universe, 
rule also in the microcosm^ or the world of man, in 
whose existence, being and thinking, the universe is, as it 
were, reflected and contemplated. That man with all his 
eminent qualities and faculties is not a work of God but a 
product of Nature, like all his fellow-creatures, and has 
proceeded from a natural and gradual evolution and self- 
education — this momentous and notorious truth can only 
be doubted at this day by the uninformed or deliberately ob- 
stinate. During the short space of scarcely more than forty 
years the researches on the early history of the human race 
have grown into a comprehensive science and have shown 
that mankind has behind it a past in comparison with 
which the historical period is but very brief. As regards 
the biblical myths and fairy-tales about the world and man 
having been created some five or six thousand years ago by 
a creative y&i/, they are really too childish, too radically 
at variance with the most notorious facts and results of 
the whole geological, archaeological and archaeogeological 
science, to be made the subject of a serious controversy. 
Not only has it been shown by the results of countless 
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/excavations, as well as by the investigations of Egyptolo- 
gists, based on the reading of hieroglyphic scrolls, that in 
the venerable land of the Nile an admirable and highly de- 
veloped culture and civilization existed at a period to which 
the Bible only traces the creation of the first man ; but the 
researches of archaeogeology as the union of geological 
and archaeological science is called, have proved beyond 
doubt that man was a contemporary of -theirage mammals 
of the Diluvian age, which are now either extinct or have 
emigrated from Europe ; that he existed in one of the 
earlier periods of the formation of our earth, during which 
time the surface of the globe had a very different geo- 
graphical configuration and was subject to different climatic 
conditions from those that exist at the present time. Nay, 
there are a number of theoretical arguments, the full expo- 
sition of which would take up too much of our space, and 
which, taken in conjunction with the results of many 
archaeogeological researches — though there may yet be 
some controversy on the inferences to be drawn from these 
— make it appear in the highest degree probable that the 
existence of man, or rather of his earliest b^nnings on 
earth, goes back to a time that must be computed by geo- 
logical, and neither by historic nor prehistoric standards of 
measurement. By all appearances it will not be long before 
the existence of the so-called tertiary man — that is to say, 
of a human or anthropoid creature, existing in a later or 
earlier division of the last great period of formation of the 
earth — will be looked upon witii as much certainty as is 
now the existence of the prehistoric or diluvial man, which 
had been doubted for such a length of time. Of course 
this would not affect the ancient belief in the principle of 
perfection, according to which man is the last and as yet 
highest outcome of the organic process of. evolution- or 
graduated progression on the stage of existence ; for al- 
though, as scholars are now forced to admit, the antiquity 
of man on earth must be measured by hundreds of thou- 
sands of years, this period is yet but exceedingly brief when 
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compared with the many millions of years which the earth, 
together with her organized inhabitants, has lived through, 
in her gradual progress of development ; so that the exist- 
cnt r nf iiuii un ririMi must upon all hands be considered as 
comparatively veiy short Then again, modem science 
ranges among exploded fables that idea that used to be 
entertained on the strength of religious myths, and ac- 
cording to which man came out of the creator's hand as a 
ready-made product, endowed with all the qualities of his 
race. The unchangeable principle of the order of the 
world, based upon natural and mechanical causality, acts 
and works in the same way in the gradual genesis and 
formation of the highest of sdl organized beings as it does 
in the formation of the least and lowliest. However obscure 
and incomprehensible the appearance of man on the earth's 
surface may have seemed in former times, and however 
necessary it may have been thought to explain or elucidate 
what an English scientist designated as the '* secret of 
secrets" by the aid of a great miracle or of a supernatural 
act of creation, it has now become obvious to all men of 
science that the lofty form of man only owes its origin to a 
slow and gradual uprisal from the animals next below him, 
and that the beginnings of, and tendencies to, all his high 
physical and intellectual qualities and faculties are clearly 
present in the forms of life beneath him. The well-known 
lines of demarcation upon which the idealistic philosophy 
of the past laid so much stress, and which, in the opinion 
of many learned men, proved the existence of an abyss 
between men and animals which could never be bridged 
over, have been shown, by closer investigation, to be one 
and all of but a relative and not an absolute nature, and 
they can all be explained by gradual development, im- 
provement and spontaneous evolution. Therefore man 
does not stand outside nor above Nature, but wholly and 
thoroughly in her midst, and the great and mischievous 
error that all Nature was created for his sake and for his 
use and enjoyment must be looked upon as exploded, just 
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the same as science has forever done away with the anti- 
quated notion of the importance of our little earth as the 
centre of the universe. Of course it is difficult for most 
men to emancipate themselves from the impressions wrought 
by an*education permeated with spiritualism, and to grasp 
the great truth of the real place of man in Nature ; but 
this cannot prevent the eventual triumph of true knowledge. 
* * Gather together all these phenomena, ' * says Cams Sterne 
{IVerden und Vergeken^ p. 340), **and their convincing 
force is so great that he who, in the face of them, impugns 
man's descent from animals, lays himself open to the re- 
proach that he is not capable of drawing an inference of 
the simplest nature." **Such objections as the absence of 
transition-forms can," as Professor O. Schmidt {Descen- 
demlehre und Darwinismus^ p. 275), cogently remarks, 
** only be raised by dilettanit^ to whom the realm of living 
things as a whole remains a sealed book." 

Those who believe that they ought to trace the origin of 
man to other than natural causes, will find it quite impos- 
sible to explain why the original stock of men should have 
branched off into so many different races and species, and 
why the innumerable languages should differ from one an- 
other so very widely as to make it impossible to conceive 
, that they could all have sprung from a common root or 
primitive tongue. All investigators into this subject are 
' now agreed that the formaHon of races must have pre- 
ceded the formation of languages ; that is to say, that 
mankind, though existing originally in a single form, but 
in many pairs, had been split up into different races a long 
time prior to the origin of language; nay, it must be 
thought possible or probable that the same race, even after 
its divergence from the common stock, evolved various 
different languages. From this it follows with certainty 
that articulate speech, the distinguishing mark of humanity, 
which in the opinion of eminent scientists must necessarily 
have preceded and not followed the evolution of higher 
human intellectual activity and civilization, was not inpos- 
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session of the first man, and that the biblical Adam, if he 
existed, must have been an *AaAor or speechless savage, 
occupying a position much nearer to the brutes than to 
man as he is now. To this very day there are still plenty 
of speechless tribes, whose faculty of language is noto'aised 
much above that of animals, and even among ourselves we 
still find speechless human animals ; these are our sucking 
babies, and children brought up in the desert or in solitude, 
who, like animals, utter sounds but have no language. 
Now it is impossible to conceive that the gift of language, 
if bestowed or transmitted by divine wisdom upon man as 
originally created, would ever have been lost, especially 
within the short space of from five to six thousand years, 
allowed by the biblical cosmogony. But if no reason can 
exist without language, it is plain that the first man can 
have been no rational being, that is to say, no man in the 
present sense of the word ; he was rather a hybrid creature 
between man and beast, and from a savage anthropophagist 
has gradually worked his way up to his present position, 
through very protracted periods of time, by the well-known 
natural influences, and all the while in a constant struggle 
for his existence. To the civilized and cultured man, who 
has always his own form before his eyes, it may seem diffi- 
cult to descend in thought into those wild depths of his 
primal and natural origin and condition : but a glance at so 
many of his human brothers who have lagged behind or 
stood still on the road towards a higher human condition, 
and a rapid survey of the great results of pre-historic 
science will be amply sufficient to make him forget the 
childish fable about the creation of the ready-made man. 
Nor will his sense of human dignity be affected by this, if 
he remembers the admirable words of a French writer : 
"It is better to be an ennobled animal than a degenerate 
Adam," and if he bears in mind that among all the forms 
brought forth by the working of natural forces through 
long and toilsome evolution, he is, after all, the highest 
and, comparatively speaking, the most perfect Not as the 
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humble and submissive slave of a supernatural master, nor 
as the hdpless toy in the hands of heavenly powers, but as 
a proud and free son of Nature, understanding her laws 
and knowing how to turn them to his own use, does the 
creature of modem civilization, the Freethinker, appear ; 
being no longer, as Brookes called him, that ** unhallowed 
medium between angd and beast," but the incarnation of 
the mightiest effort of Nature ; though on the one hand he 
partakes of all the weaknesses and imperfections of his 
animal natiu-e and origin, on the other he is raised up 
above this nature of his and becomes the ruler of the 
world, by virtue of the enhanced powers of his highly 
developed nervous system. 

In fact, neither the enervating influences oX a factitiously 
fostered fear of God, nor the bewildering phrases of scho- 
lastic philosophy have been able to debar the human race as 
such from ts^ng its due place at the head of the natural 
order of things, and man from wielding a dominion, cir- 
cumscribed only by his own impotence, over the mass of 
his fellow-creatures, as well as over Nature herself, so far 
as he understands her and knows how to curb her. Of 
those very forces of Nature which have produced man, he 
has, by the power of his reason, made his willing and 
powerfril servants, and this he will do in the future in an 
ever progressing ratio. 

Of course, this has not always been so, and only by a 
long and weary training through study and experience has 
man, after surmounting countless steps of error, reached 
that pure clearness of free and unprejudiced thought in 
which all scientific minds now move or ought to move. 
Deep ignorance of the laws of the Nature surrounding him, 
and a very intelligible fear of the natural forces pressing 
on him and threatening him, in conjunction with a belief in 
the continuance of the principle of life after death, which 
was incomprehensible to him, must necessarily have led the 
earliest man, when he came to consider a little, to anthro- 
pomorphic ideas and fancies of a divine and supernatural 
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govenunent of the world, which belief being fostered and 
worked upon by ambitious priests, has brought so much 
misery and such great trouble on poor suffering humanity. 
"O unhappy race of mortals,*' exclaims Lucretius Cams 
in his famous poem, " that ascribes such things to the Gods 
and imputes to them such embittered wrath ! What grief 
have they not brought upon themselves, what injuries upon 
us, and what tears upon our posterity ! " 

This unnatural idolatry flourished most exuberantly in 
the dark days of mediaeval mysticism, when people imagined 
all Natiu-e filled with angels and devils fighting one another, 
and sought relief fi"om the misery of earthly existence in 
the joys of an imagined paradise. '' I would not give up 
one moment in heaven for all the possessions and joys of 
earth, even though they should last for thousands upon 
thousands of years," said Luther, the great Reformer, who 
despite the great merit he acquired in setting man's mind 
and conscience free fi-om the yoke of Rome, remained a 
consummate priest at the bottom of his heart In the 
words quoted he clearly expressed the views and notions of 
those who only behave themselves on earth in order that 
they may be rewarded a thousandfold in heaven, and who 
act like Jews lending money at usury. ** The pious," says 
Bdme, 'Mook at heaven as a court, and look down with 
contempt on all those who have not the entry, like them- 
selves." 

If ever such views could become general and practical, 
so that life and thought should be ruled by them, then man 
would cease to strive after earthly improvement and per- 
fection and would subside into a passive £auth, turning up 
his eyes like a dying duck in a thunderstorm. " For," as 
Ludwtg Feuerbach tersely and cogently remarks, **if we 
are bom for heaven, we are lost for earth." When man 
has once got used to regard himself as a poor, miserable 
sinner, who can only escape eternal damnation by unceasing 
genuflections and undignified self-abasement, it is obvious 
that there is an end not only of human dignity and human 
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pride, but also of human energy and vigor. If we allow 
supernatural wisdom and power to lord it over us and to 
provide for us, then an existence worthy of the true end of 
humanity, or of what the Scotch catechism calls the chief 
end of man, becomes an impossibility. ''The malicious 
devil," says Luther, **the enemy of God and Christ, en- 
deavors to allure us to think and care for ourselves, so that 
we may presume to usurp God's office, which is to care for 
us and be our God." 

Fortunately such views have usually prevailed rather in 
theory than in practice ; and the sound sense of human 
nature, which is not entirely to be stifled by any dogma, 
as well as the irresistible pressure of life, have guarded 
mankind as a whole from the ruinous influences of a con- 
ception of life divorced from the terrestrial ; a conception 
which, on account of its spiritualistic convulsion, must be 
regarded as the most inveterate enemy of material culture 
and elevation, and which has inflicted, and continues to 
inflict, infinite injury on man. But there will be less and 
less of this as man advances in knowledge and intellect, 
and as he learns to understand that the aim and object 
of all human effort must not be the contempt, but the 
knowledge, control, and utilization of Nature. Towards 
this the whole thought and working of civilized mankind 
are actually tending at the present day. In practical life 
men give the lie direct to their faith, wliich has sprung from 
Oriental fatalism and despair of life ; a faith to whose dia- 
metrical and irreconcilable opposition to all intellectual and 
mental progress and to all efforts directed towards the joy 
and happiness of life, no thoughtful person can shut his 
eyes. **In_practice," says L, Fetterbach very correctly, 
'* all men are Atheists ; they deny their faith by their acts." 
Only the vast power of habit arid of education directed into 
a religious channel can explain and render it conceivable, 
that this antithesis is so little appreciated in general, and 
that the majority both of the learned and the unlearned, as 
though spellbound within a magic slumber, continue to 
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feed their minds with long-exploded nursery stories and 
fancies, while all around them the sun of truth and knowl- 
edge scatters its rays, as it were, from every comer of 
contemporaneous literature. 

It has been reserved for our time to complete theoreti- 
cally and scientifically the victory long since won in practical 
life by the human principle over the divine. As a star of 
^Tlie first magnitude we are met here by the name oiLudwig 
Feuerbachy the philosopher par excellence of emancipated 
and self-contained humanity. To this deep-thinking philos- 
opher, who traces all ideas of God back to man's invention 
and self-idealization, the human being is at the same time 
the highest being. **The Godhead of the individual," he 
exclaims, **is the revealed mystery of religion, and the 
negation of God is the position of the individual." But 
when once nations have advanced so far as no longer to 
build up their God from sensual^ but from intellectual con- 
ceptions, then t he wor d ** God " expresses nQ longer an 
idealization of the whole man or T deification of the human 
entityTB ut only a blending together and i nvolution of t he 
h ighest in tellectual properties of hiimaiTnature, that is to 
say the idealized existence of human^eason. " God, un- 
anfEropomorphic and stripped of human characteristics, is 
nothing more than the essence of Reason." 

Feuerbach has thus arrived at his peculiar standpoint, 
from which he seeks with a singular abundance of knowl- 
edge and perspicacity to vindicate the natural right of man, 
which has seemingly been swallowed up in a vortex of dog- 
matic quarrels, priestly ignorance and philosophic chiaro- 
oscuro. To man he now traces every intellectual quality ; 
and anthropology, or the knowledge of man in the widest 
sense of the word, is to him the crown and blossom of every 
science and a perfect substitute for religion and philosophy. 
In fact, the great and unexpected development of this 
science during the last ten years has shown the Radical 
thinker to have been in the right, and has proved most 
conclusively that man, evolved by natural means as the 
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highest product of Nature and of the natural order of 
things, need not make any but his own nature, and his own 
idios3mcrasy the starting point of his most ideal conceptions 
and efforts. What is common to the knowledge of all men 
and of all times, and being common, advances in constant 
progression, is God, or rather the idealized existence of human 
reason transmuted into the idea of God. Not "to" God, 
but * * towards * * God will man have to rise in the future, if 
he remains loyal to Feuerbach*s thought, and in doing so 
will verify the words of our motto, that men have indeed 
originated from the brutes, but are destined to become Gods. 
It does not detract from the merit of Feuerbach, but on 
the contrary adds to the greatness of his idea, to find that 
in earlier or more ancient schools of thought views had 
been given utterance to which are analagous and cognate 
to his. Thus it is said of the Chinese religious teacher 
Lao-Tse (translated, * ' the old child * ' ) — a contemporary of 
the great Confucius, who was born some 565 or 604 years 
before Christ, and who wrote the famous book Tao-ie-king 
(the way to virtue, or the book on force and action) — that 
he called the highest being Tao^ a word which philologists 
render by ** Reason,*' or ** Universal Reason," and that he 
identified reason in man with the reason of the universe and 
with the highest being itself ; yet, in his system there is no 
trace of an intimation of the existence of a personal God. 
Tao loves all beings and cares for all, but does not want to 
be their lord and ruler. It is eternal and has no earthly 
desires. Lao-Tse, from the purity and elevation of his 
teaching, has rightiy been styled the Chinese Christ ; and 
this teaching of his so much resembles that of the Christian 
Church that the Jesuit missionaries of the seventeenth and 
eighteenth centuries very properly held that the secret of 
Christianity must have been revealed to the Chinese five 
hundred years earlier than to the Jews. But as though a 
curse rested on all religion, Lao-Tse*s disciples and succes- 
sors, by the contemptible Shamanistic impostures, brought 
contempt and disrepute upon themselves and the Tao 
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doctnne too, just as the succe^rs of Christ did upon hb 
teachings. 

The contemporary of Lao-Tse, the great and more 
sensible moralist Confutsee or Confucius, strove, by ban- 
ishing from his system all that was supernatural, to direct 
human thoughts and actions entirely to the earth ; it was 
he who laid down the famous maxim that makes all other 
moral commandments unnecessary : *'Do unto others as 
you would that others should do unto you." He never 
spoke of a creator, nor of a supernatural order of things ; 
and a pious regard for one's ancestors is the only precept of 
his religion which goes beyond the range of earthly life. 

The famous natural religion of Buddha, the great founder 
of the rationalist creed of the Hindoos, which will be dealt 
with at greater length in a subsequent chapter, is at the 
bottom nothing more than a deification of human nature ; 
and to this are linked a large number of similar and kin- 
dred ideas and apophthegms on the history of human 
thought. The same thought inspired Thomas Muntzner, 
the famous leader of peasants, when he said to his fol- 
lowers : ** The Holy Ghost is our reason and our under- 
standing." 

And these alone are in reality the two things, which man 
should consult and on which he must rely, on turning his 
glance to the future that lies before him ; which future, in 
all probability, portends much greater things that the past 
ever worked. When we come to consider how short a 
period has been occupied by the development of the civili- 
zation of mankind, as compared with pre-historic periods, 
and to what a very small portion of the earth's surface this 
development extends ; when we further bear in mind what 
vast horizons are being opened up on all sides by the 
advance of science, knowledge and industry, and how the 
comparative rate of progress increases with progress itself; 
and finally, when we remember how much we still retain in 
our refined life of the crude tendencies and instincts of our 
barbarous past, and how the savage "struggle for exist- 
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ence " handed down to us from animal life still rages as bad 

as ever, though in a modified shape, we feel compelled to 

admit that our civilization is still altogether in its infancy, 

and that we have as yet traversed but a small portion of the 

path marked out for us. Increased means of conquering 

"^ the material obstacles which Nature and life place in our 

, V ^ way ; the growth of cultiwe and knowledge, combined 

\ ' witih enhanced success in contending against ignorance and 

\ superstition ; the lessening of the evils that flesh is heir 

^^'to ; the abolition of war, of poverty, of every method oi 

1 > men taking undue advantage of one another, and the 

* substitution of the principle of universal human love and 

\j universal peace among nations for the ruinous struggle for 

existence — these and many more that are interwoven with 

them should be the aims and objects of man's aspiration in 

the future. * * We stand, ' ' says Lubbock (^Prehistoric Time)^ 

** in reality but on the threshold of civilization. Far from 

showing any indications of having come to an end, the 

tendency to improvement seems latterly to have proceeded 

with augmented impetus and accelerated rapidity 

There are many things which are not as yet dreamt of in 
our philosophy ; many discoveries which will immortalize 
those who make them and confer upon the human race ad- 
vantages which, as yet, perhaps, we are not in a condition 
to appreciate. We may still say with our great country- 
man, Sir Isaac Newton, that we have been but like children, 
playing on the sea-shore, and picking up here and there a 
smoother pebble or a prettier shell than ordinary, while the 
great ocean of truth lies all undiscovered before us. Thus, 
then, the most sanguine hopes for the fiitiu-e are justified by 
the whole experience of the past. * * * 

* This matter has been treated by the Author at much gjeater length and 
much more thoroughly than has been possible in this condensed chapter, in 
his work on " Der Mensch und seine Stellung m der Natur; oder, fVoker 
kommen wirf fVer smd wirf IVokm gehen wirf** In this treatise he dwells 
chiefly on the antiquity of man, the animal origin of man, and his probable 
future development. 
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Mind and the totality of the living active nerve-centres of an animal or hamaa 
existence are perfectly identical notions for the unprejndiced natural invest 
^ tigator. Outside the nerveH.*entres there is no mind.— Prop. C. B. BafiRu 
The soul is the brain in action, and nothing more.— Broussais. 
Prom matter we rise to mind by means of the brain.— H. Tuttlb. 

THAT the brain — that soft organ which fills the in- 
terior of the cranium, and which, next to the liver, is 
of all the organs of the human body the densest and 
therefore comparatively the richest in blood-supply — is the 
organ of thought, volition and sensation, and that the latter 
cannot be conceived without the former, is a truth about 
which hardly any physician or physiologist can be in doubt. 
Science, daily experience, and a number of the most telling 
facts, of necessity force this upon their conviction. There- 
fore, in sketching the subjoined outline of facts, we are less 
actuated by the desire of imparting something new to them, 
than a desire to give some clearer notions of the subject to 
the general public, which often finds insoluble problems in 
the simplest and clearest truths of natural research. It is 
strange that in this matter people have at all times stub- 
bornly refused to acknowledge the irresistible power of 
facts ; but this is easily accounted for, and considerations 
of a certain amour-propre and egotism are decidedly at the 
bottom of it. 

•* The brain is the seat and organ of thought ; its size, its 
shape, its development, the manner or grade of its compo- 
sition and formation, and the arrangement of its individual 
parts, stand in a definite relation to the quality and quantity 
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of the psychical and intellectual performances thereof. The 
important science of comparative anatomy is here of the 
greatest value, showing, as it does, how, throughout the 
animal kingdom, from the lowest up to the highest animal 
and to man himself, there exists a definite and gradually 
progressing proportion between the qualitative and quanti- 
tative condition of the brain. Man who, by virtue of his 
intellectual faculties, is admitted to be &r above the col- 
lective animal world, has also — apart from a few exceptions 
which shall be more closely examined by and by — the 
largest brain, absolutely and relatively^ among all living 
beings. Although the bulk of brain possessed by a -few 
animals, known as the la rgest now ^p existence, such as the 
whale, the e lq)ha nt and the large s pecies of dolphin^ , sur- 
passes the bndn of man, this apparent exception really 
arises from the greater size of those parts which do not 
represent either intelligence or capacity for thought, but 
serve the nervous s)rstem of the body as centres of move- 
ment and sensation, as well as of unkno}Kajiervoysaction, 
and have necessarily a greater development of mass on 
account of the greater number and thickness of the nervous 
fibres in connection with them ; whilst the parts of the brain 
concerned with the function of thought are in no animal 
equal in size, form, and relative composition to what they 
are in man. Therefore, quite another result follows when 
the relative weight of the brain, i. e, its weight in relation 
to that of the body, is taken into consideration. In this 
respect also man (with a few insignificant exceptions) sur- 
passes the whole animal world, and so much is this the case 
that, whilst in man the weight of the brain amounts to from 
one-fiftieth to one-thirty-fifth part of the weight of the body, 
in the dolphin it amounts only to the hundredth part, in the 
elephant to the five-hundredth, and in the whale to the 
three-thousandth part of the aggregate weight of their re- 
spective bodies. If this relative proportion is calculated 
upon the mass of the body, then (according to Leuret) the 
average weight of brain to each ten thousand parts of body- 
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substance is : in fishes, i*8 ; in reptiles, 7*6 ; in birds, 42*2 ; 
in mammals, 53*8 ; in man, 277*8. These figures sufficiently 
show the enormous gradual increase of the mass of brain 
in the vertebrate sub-kingdom, corresponding to the rise 
in the intellectual scale. Even among the articulata — 
whose highest divisions in perfection of organization and, 
intellectual endow^ment are far above the lowest divisions of 
the vertebrata, though the latter stand above them as a 
whole — the bees and ants^ as also their nearest relations, 
whose extraordinary and almost miraculous intellectual 
capacity has become proverbial, are distinguished by a 
brain highly developed in shape and composition, and 
very large in proportion to the size of their bodies. 

However, the intellectual value of the brain, both among 
men and animals, must not be computed exclusively by its 
size, that is by its size as a whole, which is a very imperfect 
standard of its intellectual capacity, but also and very much 
more so by the proportions of its shape and composition. 
*' Not the quantity only, but also the quality of the nervous 
tissues,'* says Valentin (^Textbook of Physiology) " and the 
consequent amount of energy, and of the reciprocal action 
of the individual elements, forms the measure of the pro- 
portionate value of intellectual activity.*' 

In this respect also comparative anatomy and physiology 
have shown that man stands higher than all other creatures ; 
for instance in man the hemispheres of the cerebrum, the 
external layer of which — the gray malUr—is to be re- 
garded as the peculiar seat of intc^ectual activity, are far 
more highly developed than in any other animal in com- 
parison with the cerebellum. When the brain is looked at 
from above, they completely cover the cerebellum, while 
this is not the case with the brain of any brute. Closely 
connected with this development of the cerebral hemispheres 
is the greater development of the famous convolutions of the 
brain, which cover the external surface, disposed in a reg- 
ular system of winding, interceding furrows, and which 
have no other use than that of giving the greatest possible 
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extension and anatomical complexity of arrangement to the 
gray matter of the brain ; this substance covering the whole 
sur&ce to the depth of several lines, and the two funda- 
mental elements of the nervous system, fibres and cells 
(ganglionic or nervous centres), being so arranged in it as 
to afford the greatest possible number of material points of 
contact between them. This is all the more necessary since 
it is the function of the fibres to convey to the brain im- 
pressions from without and from the body itself, while the 
ganglionic or nerve-cells, having received these impres- 
sions, work upon them, and with the aid of the efferent 
and the intercommunicating fibres transmute them into 
reflective or volitional impubes. The fibrous tissue of the 
brain is dead white in color, whilst, wherever nerve-cells 
or ganglionic masses are found with them, the brain-sub- 
stance is of gray-rose color, partly because of the cells and 
partly from its greater vascularity ; hence the distinction 
between the gray and the white matter of the brain. This 
gray matter has also been termed the brain-mantle y partly 
because it covers the brain like a mantle, and partly because 
of its peculiar disposition in folds. This arrangement in- 
creases the mass or extension of the gray matter, which 
covers all the folds of the windings to the before-mentioned 
depth, thus obtaining more than twelve times the superficial 
extent, without increasing the size of the head or the arch 
of the skull to an unnatural or excessive proportion. 

This brain -mantle, as we have said, is without any doubt 
whatever the portion of the brain to which are entrusted 
the higher mental or intellectual functions, such as thought, 
imagination, consciousness, sensation and volition ; while 
the underlying white or fibrous tissue only serves as an 
organ of conduction, and the islands of gray matter in the 
interior of the cerebrum serve as centres for the nervous 
action of the brain, in its capacity of superintendent of the 
whole nervous system. 

If the human brain, as shown in the foregoing, surpasses 
all animal brains in absolute or relative development of 
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mass, except in the few above-mentioned instances, it is 
still more above them in the internal arrangement of its 
individual parts, especially in the development and arrange- 
ment of the gray substance and of the convolutions, which 
in extent, depth, number, multiformity and asymmetry or 
irregularity of disposition are approached by no animal 
brain ; perhaps a few exceptions to this should be made in 
fiivor of the brain of the large anthropoid apes, though 
these again labor under other and important defects. The 
lower we descend in the animal scale, the more rapidly do 
the numbers of convolutions decrease. Thus, the brain- 
surface of fishes and amphibians is quite, and that of birds 
almost smooth and without convolutions. The lowest 
orders oi mammalia have also smooth brains, or show but 
the merest trace of convolutions ; and it is only in apes, 
elephants, dolphins, dogs, camivora and ruminants that 
they obtain a larger development. On the other hand, the 
brain of bees and ants is very rich in convolutions. 

The same differences that exist between human and 
animal brains are also to be noticed in comparing indi- 
vidual human brains with each other, both in regard to the 
convolutions and the increase of surface obtained thereby ; 
it is easy to prove by countless examples that intellectual 
endowment or capacity lor achievement is like a mathemat- 
ical function of the development of the convolutions and 
of the gray matter of the brain. This is true not only of 
individual races and nations, but equally of individual 
specimens of mankind. The subject has been treated in a 
remarkable work by that painstaking scientist Dr. Hermann 
Wagner,* from which it clearly appears that the superficial 
extent of the brain increases with the intellectual power. 
Thus, Wagner found the aggregate area of the brain of an 
orang-outang he measured, to amount only to a fourth of 
that of the average human brain, while in the case of a 
manual laborer the surface of the brain was some fifly 
square inches less than in the case of two scientists. The 

* Massbestimmmngen der ObetJUcMe de* zrossen Gthitns^ 1864. 
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convolutions of the brain of Beethoven, the great musician, 
were, according to Dr. J. Wagner's report, ** twice as deep 
and numerous as usual.' ' On the other hand Longet shows 
that in the brains of idiots, or creatures who are bom im- 
beciles the convolutions are less deep and the gray matter 
is less thick than in normal brains. A child, also, despite 
the large size of his brain in comparison with that of his 
body, has but very imperfect convolutions, and only de- 
velops these after attaining a certain age. Prior to the 
ninth month of pregnancy the convolutions are not even 
visible ; until then the human foetus has a smooth brain, 
like that of the lower vertebrates. 

We should, however, fall into a serious error if we rated 
the intellectual value of a brain only by the conditions' 
above-mentioned, by its size and the number of its con- 
volutions ; much more depends on the details of its internal 
structure and its chemical composition, so that if an indi- 
vidual brain be deficient in one direction, the defect may be 
compensated by advantages in other directions. Especially 
does it appear averred from the unanimous statementSL of 
brain-anatomists, that the physical density or firmness of 
the mass of the brain is beyond doubt of very great im- 
portance, so that the brain of an intelligent and clever 
person is denser and firmer than that of a stupid and weak- 
minded one. So also is the brain of higher races, which 
have advanced in culture, proportionately more dense, firm 
and compact than that of lower or savage ones. It is well 
known that the brain of the child in comparison to that of 
the adult is remarkable for its softness and want of density, 
owing to the greater percentage of water it contains. The 
microscopic peculiarities of the brain, the commencement 
of very indistinct fibres, the difference between gray and 
white matter, the large blood-supply, the furrows, etc., only 
become recognizable in the course of time and in pro- 
portion as the intellectual power increases. Conversely, 
as the brain grows older and the intellectual power declines, 
the gray substance absorbs more water and the brain re- 
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turns to a condition similar to that of childhood. In doing 
so, the brain of old people subsides as a rule into a state of 
atrophy and shriveling-up ; gaps are formed between the 
convolutions which formerly were close together, and these 
gaps become filled with water ; the substance of the brain 
itself becomes more tenacious, the color deeper gray, the 
blood-supply less, and the convolutions become smaller. 
The weight of the brain, having rapidly increased up to 
the twenty-fifth year of life, and having reached its maxi- 
mum volume between the age of forty and fifty, now begins 
to fall off. Everybody knows that in keeping with what 
we have said, reason comes with years, and also departs 
with years. 

""^ ** The greatest thinker of his age," says Tuttle, '* may in 
one hour's illness lose all his intelligence ; in advanced age 
he enters a second childhood, as helpless and simple as the 
first. With the decay of the body decays also the reason, 
and with the last breath it expires, the same as a lamp does 
without oil, flickering feebly." This is exactly the reverse 
of what would happen if, as so many think, the spirit were 
a thing independent of the body, and the spiritual powers 
increased in proportion as the body drew nearer to its 
dissolution. 

From what has already been said it may readily be in- 
ferred that the proportionate thickness of the gray matter 
is of the highest importance in connection with intellectual 
capacity, and this thickness varies very much among ani- 
mals and men. Thus, Dr. J. Jessen* perceived to his great 
surprise that the brain of a female idiot, called Nasmer, 
twenty-three years old, showed numerous well-developed 
convolutions on the surface, but he soon found the solution 
of the difficulty when, on dissecting the brain, he saw that 
the gray matter had become atrophied, apparently from 
disease contracted in early childhood, and consequently had 
become very thin and narrow. Jessen' s researches also 

* UHtertucktrngem Bber die BeMiehung tufiscken Grouhim und GtUteuthmmg^ 
Arckn/Ur Pgychiairie, 1875. Vol. IV, Part. 3. 
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prove that a deficiency of superficial development of gray 
matter, brought about by the smallness of the cranium, 
may be made up for by a greater development in thickness. 
This in itself explains — apart fi-om many other compen- 
sating agencies — how it is that a comparatively small brain 
may exceed in mental power a comparatively large one, 
just as a small nose may exceed a large one in olfactory 
power. This also seems to explain, at least partially, the 
capacity for intellectual performances of some animals, such 
as dogs and others, which are possessed of comparatively 
small and otherwise less perfectly developed brains. 

Similar results may be looked for fi-om differences in the 
chemical composition of th e brain , a matter about which, 
^^P TO the present time, very Tittle trustworthy information 
has been supplied. But it is known that the brain -of 
children, old men and animals, compared with that of 
adults, is very poor in those peculiar phosphoric fatty or 
fat-like substances which play so great a part in the chem- 
ical composition of the central portions of the nervous 
system, and are on the whole found in greater quantity in 
proportion as the animal or the man stands higher in the 
intellectual scale. From the more recent investigations of 
Borsarelli it appears that the average amount of phosphates 
in the brain is far greater than had been supposed, and that 
among all the organs of the body the brain contains by fer 
the greatest amount of _phosphates, twice as much, for in- 
stance, as muscle. Hence the great proportion of free 
phosphoric acid and of alkaline phosphates in brain-ash. 
This observation is confirmed and supplemented by the 
researches of Dr. H. Byasson, which have shown that 
wearisome intellectual labor is followed by the presence of 
considerable quantities of alkaline phosphates and sulphates 
in the urine. Dr. L'Heritier has also shown that in old 
age and in a state of idiocy the phosphorus contained in 
the brain is but one-half in quantity of what it used to be, 
and recedes in point of fact to the proportion contained in 
the brain of an infant. Violent passion or excitement leads 
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to an accession of alkaline phosphates (originating from 
the brain and nerves) in the urine, while conversely a 
decrease of these substances is noticeable when there are 
functional disturbances in the activity of the brain. These 
facts place it beyond doubt that the phosphoric compounds 
present in the brain have a special significance, and suggest 
the conjecture that there exists some definite ratio between 
these and intellectual work. They show further that the 
literary outcry raised at the time over Moleschott's well- 
known phrase : * * Without phos pho rus no thought P* merely 
proved the scienuhc ignorance ox the criers. They also 
bring to our knowledge the important fact that all foods 
containing phosphorus in the form of leciihine (which is a 
component of brain-substance) are specially devoted to 
make up for the substance wasted by intellectual work, and 
that the nerve-strengthening power of an article of food 
increases with the amount of phosphorus present within its 
nitrogenous components. 

When all these facts are borne in mind, it becomes clear 
that the intellectual value of a brain depends not merely on 
its absolute or relativ^jize, mass, and weight, but on quite 
a host of morphological, histological, pheg ucal and phys ical 
circumstances, the accurate valuation of which presents se-~ 
rious difficulties in each instance. But there is yet another 
coefficient to take into account, and one of the greatest im- 
portance, too, which, as a rule, is wont to be more or less 
overlooked in judging this momentous question ; and this 
is the great influence wrought on the capacity of the mental 
organ by bree^j n^^ exercise tl^tjA training This influence 
is so greatthat a man with acomparativeTy small or badly- 
formed brain and small talents, but who has had these 
talents thoroughly cultivated, may give an impression of 
greater intelligence than a man with an excellent brain and 
many talents that have not been properly brought out and 
trained. This is the less surprising as we find that the 
same thing holds good of the other organs of our body, 
which often manifest very distinct capabilities without a 
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corresponding anatomical distinction ; such organs are the 
muscles, the larynx and the hand. Fine work, or that re- 
quiring technical ability, can no more be performed by an 
untrained hand, than a remarkable intellectual work can be 
performed by an unexercised or untrained brain, however 
large or well-formed it may be. A large brain may be 
compared to a large house with many rooms in which many 
persons may live ; but in which many do not always live ; 
whereas a small house may readily be filled with inhabitants. 
On the other hand, there can be no doubt that the brain, 
the same as the sculptor's hand or the singer's larynx, may 
be improved and rendered more efficient by practice and 
use. All anatomists who have had frequent opportunities 
of dissecting human brains, agree in saying that the brains 
of learned men, of thinkers, poets and persons who have 
done much intellectual work, are denser, firmer, more con- 
voluted and generally better developed in every way than 
those of ordinary persons. Nay, we are led to infer, from 
the important observations and measurements made by the 
famous physician and anthropologist Professor Broca on 
skulb in Pans cemeteries, that the influence of civilization 
and of advancing culture alone had availed to cause a con- 
siderable increase in the perimeter of the skull, that is a 
growth of the brain, in the course of a few centuries ; and 
ako that the brains of persons belonging to the higher 
classes, who are more engaged in mental work, have as a 
rule a greater circumference than the brains of those be- 
longing to the lower classes which are rather employed in 
manual labor. This law of growth of the brain, pari passu 
with increased intellectual activity, may be illustrated also 
in the animal world. According to the views of the famous 
American palaeontologist Prof. O. C. Marsh, all the mam- 
mals of the tertiary age had comparatively small brains ; 
and a gradual advance can be shown from that time forward 
in the size as well as in the formation of the upper parts of 
the brain. The same law apparently holds good for reptiles 
and birds, from the mesozoic age down to the present time. 
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The birds of the cretaceous period had brains that, com- 
pared with their bodies, were only one-third the size of 
those of their descendants now living, while the dinosauria 
of the Jurassic age had crania which were far smaller in 
comparison to those of any reptiles now existing. 

The observations of Professor Broca fully agree with the 
taiCt known long since, that the skull and the brain are the 
only parts of the body which among people who lead an 
active intellectual life, continue to grow and to increase in 
mass tf/fer the rest of the body has left off growing, that is 
to say, right up to the fortieth year and even beyond. 

The further observation of Broca, that the increase in the 
Parisian skulls was as a rule less in the brain as a whole 
than in the prosencephalon or forepart of the brain, is like- 
wise borne out by earlier observations and measurements, 
which seem to show that an increase of the sinciput and a 
simultaneous flattening of the occiput, or a throwing for- 
ward of the whole cranium with a simultaneous widening in 
the middle region, are the chief result of the fact of the 
brain having been developed by civilization in course of 
time. Abb6 Frere's fine collection of skulls belonging to all 
the centuries of our era, recently bequeathed to the Anthro- 
pological Museum of Paris, shows the different phases of 
this increasing development. 

Broca' s observations further agree to a nicety with the 
well-known experience according to which the forehead 
and its adjacent parts are, as a rule, less developed among 
the lower classes of the population than among the hFgher, 
and that there exists also a very marked difference in the 
circumference of the skull. The best proof of this is yielded 
by the common experience of hatters and cap-makers, that 
the educated classes on an average take larger hats and 
caps than do the uneducated, and also, as shown by the 
observations of Professor Ranke, that there is a marked 
difference in the average size of the brain between town 
and country, this difference being decidedly in favor of the 
inhabitants of the towns. 
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The largest known brains (excepting those enlarged by 
disease) have belonged to men who distinguished them- 
selves in their lifetime by remarkable mental ability. While 
the average normal weight of the human brain is three 
pounds, the brain of Cuvier, the famous and ingenious 
naturalist, weighed nearly four. One of the largest known 
brains, according to the statement of Prof Broca, who 
made an exact measurement of the skull, belonged to our 
great poet Schiller, Next to his, if the statements relating 
to them are accurate, come the crania or brains of Byron^ 
Cromwell^ Napoleon I, etc. There is, nevertheless, no lack 
of reports on the brains of learned men. which were scarcely, 
if at all, larger than the average, and in which this relative 
deficiency may have been compensated by other advantages 
or by the industry and painstaking of their owners. 

On the other hand, the weight of the brain of bom idiots 
or imbeciles is as a rule far below the average. Tiedemann 
weighed the brains of three full-grown idiots, and found the 
weight in all three varying between one and two pounds. 
Dr. Wilder actually found that the brain of an idiotic 
woman, of forty-two years of age, weighed only 330 gram- 
mes, and that of an idiot boy, twelve years of age, weighed 
only 260 grains, (10.6 oz. troy and 8.3 oz. avoirdupois.) 
Persons whose heads are less than sixteen inches in circum- 
ference, are invariably imbecile or weak-minded. **An 
exceptional smallness of head is always found in idiotcy, * ' 
says Valentin. The famous poet Lenau became insane and 
died in idiotcy ; his brain, atrophied and ruined by dis- 
ease, weighed only two pounds eight ounces. According 
to Parchappe {Comptes Rendus du 31 juillet, 1848) the 
gradual falling-off of reason in insanity is connected with 
the gradual decay of the brain. Drawing an average from 
782 cases, he proved numerically that the comparative de- 
crease of weight of the brain was proportionate to the 
intensity of the intellectual disturbance. 

Almost all great mountain ranges harbor in deep and 
damp valleys an unfortunate race of men, or rather semi- 
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men, whose whole existence is rather brutish than human. 
They are repulsive, dirty, deformed beings, with very small 
or else excessively large heads, very largely developed 
jaws, badly shaped angular ape-like skulls, low small fore- 
heads, protuberant abdomens, weak l^^s, bent carriage, 
very slight sensibility, and they are but rarely able to utter 
articulated sounds. None but alimentary and sexual appe- 
tites, and digestive and generative capacities are developed 
in them. Who on a mountain journey has not seen these 
cretins, standing stupid and indifferent with blank eyes in 
the road, or crouching at the doors of huts ? The existence 
of this horrible anomaly in the human race results from a 
defect of brain which is mostly congenital. A commission 
appointed ad hoc by the Sardinian government issued some 
time since a very exact and detailed report on the cretins, 
in which it was stated that in ail cretins a faulty formation 
of the cranium and a defective or faulty development of the 
brain are to be found. The same truth appears from Prof. 
Virchow's classical researches, which have shown that Cre- 
tinism arises from a defective formation of the cranium and 
rests on a defective and faulty formation of the brain, caused 
by an early ossification of the sutures of the brain, the de- 
velopment being therefore checked as a whole or in certain 
directions. Dr. Knolz observed in corroboration of this 
that cretins remain children even to their greatest age and 
keep doing everjrthing that children are wont to do. 
** While I was studying the most important stages of the 
development of cretins/* says Baillarger, *' I found that the 
general form of the body and of the limbs remained equal 
to that of very young children, and that cretins also pre- 
served the tastes and desires of childhood. Vrolik of 
Amsterdam has published the results of a dissection of a 
nine-year-old cretin boy, who died on the Abendberg. 
( VerhandL der koninglijken Akademie der Wetenschapen, 
1854.) In this boy the mental development was so small 
that he had only learned to utter a few words. The crani- 
um was small and oblique, the forehead narrow, the back 
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of the head flattened ; then, again, the convolutions were 
few and imperfect, the sulci shallow, the brain as3rm- 
metric, with both the cerebrum and cerebellum imperfectly 
developed, and the lateral ventricles expanded by water. 
In similar fashion the dissection of the body of an imbecile 
girl of twenty-nine years of age — who had been in that 
state from her earliest childhood, who could neither read 
nor white, and who died of inflammation of the lungs — 
revealed a symmetrical atrophy (shriveling) of both the 
posterior lobes of the cerebrum, so that they were two 
inches too short, and that the cerebellum projected an inch 
and a half beyond them. 

The nature of the physical and corresponding mental 
differences that exist between the various human races, or 
species of mankind, are so well known that only a brief 
mention of them is requisite. Who has not seen either in 
reality or in a picture the narrow sloping skull, recalling 
that of the ape, of the African negro, and compared it in 
thought with the noble and broad cranial expansion of the 
Caucasian ? And who does not know the innate mental 
inferiority of the black race, and how it is and must ever 
remain as an infant compared to the white ? 

The brain of the negro is smaller, more brutal, less con- 
voluted than that of the European, although it is not, as 
many think, the smallest in existence, seeing that Australi- 
ans, Carribbeans, Bushmen, Hindoos, aborigines of Peru, 
etc., have considerably smaller crania. For, while the av- 
erage capacity of the cranium is ninety cubic inches in the 
white races, some Hottentot and negro crania have been 
found with a capacity of from sixty-five to sixty-three, and 
some Hindoo crania fall as low as forty-six cubic inches. 
This approaches very nearly to that of the highest cranial 
capacity of the gorilla, the largest of the anthropoid apes, 
which reaches thirty-four cubic inches. Among the Car- 
ribbeans and Hindoos the average weight of the brain barely 
exceeds two pounds. The ancient Egyptians, despite their 
high culture, had, as a rule, comparatively small heads, 
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while the Esquimaux, with an average capacity of eighty- 
six cubic inches, approach the normal volume of the cul- 
tured European races. According to Wallace, individual 
Esquimaux skulls have been found which are scarcely in- 
ferior to the largest European ones. The Peruvians and 
Mexicans — who became highly civilized and cultured long 
before any other American nation — had smaller brains 
than the rough barbarous American Indians, who were 
partly subdued by them. 

These facts — together with the circumstance that in 
some French caves belonging to the pre-historic Stone- 
Age (as in the Cro-Magnon cave, or in the '* Caverne de 
rhomme mort") ancient pieces of skulb of the Caucasian 
type have been found, some of which exceed the present 
French skull in circumference and capacity — show how 
litde the mere proportion of cranial development is a relia- 
ble measure of the intellectual value of a brain or of its 
mental capacity, if size alone be considered without refer- 
ence to other conditions. But if it be insufficient as a 
standard of capacity for work, it is still less to be taken as 
a safe guide to go by in determining the nature of the work 
itself, the performance of which does not depend on 
breeding and formation alone, but also on the important 
influence of the external conditions of life. Of what use, 
for instance, is his comparatively large brain to the Esqui- 
maux — assuming the other conditions of form, structure, 
and composition to correspond to its size — seeing that in 
his home of eternal ice and snow he is bereft of the very 
possibility of developing his talents ? How could a similar 
privilege benefit the naked dweller of the tropics, who, on 
the one hand, is favored, and on the other rendered indo- 
lent by the climate ? What advantage could a day-laborer, 
or a peasant, derive from his large and well-formed brain, 
if compelled to spend his life under the pressure of constant 
drudgery, far away from the intellectual impulses of civili- 
zation? In what way could that pre-historic denizen of 
caves benefit by his intellectual ability, ample though it 
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may have been, seeing that the circumstances in which he 
was placed, rendered its development impossible? Or, 
looking at the animal world, what is the benefit to the dol- 
phin of his large brain and of his apparently corresponding 
intelligence, as it betrays itself in his large, thoughtful eyes, 
seeing that the element in which he is compelled to live, 
and the clumsy form of his body, are a bar to all further 
development of his talents ? And what is the use of the 
possession of a still larger brain to the elephant, since he 
lacks that differentiation of limbs and larynx, which has 
given man so great a supremacy over the animal world in 
his assuming an upright position and originating articulate 
speech ? All these examples, however, are mere exceptions 
which do not upset the rules that are based on countless 
facts, and their explanation probably depends on collateral 
circumstances as yet unknown to us. 

Anatomy also bears out our contention about the neces^ 
sary connection between the brain and the soul in the 
well-known experiments of vivisection performed by phys- 
iologists on the brains of living animals, — which experiments 
defy all contradiction. The most famous among these 
experiments are those of the French physiologist Flourens, 
who experimented on animals, whose physical consti- 
tution enables them to endure considerable injuries to 
cranium and brain. He cut away the upper portions of 
the brain, layer by layer, one after another, and it is not 
saying too much to assert that as the layers disappeared one 
by one, the mental faculties of the animals diminkhed at 
the same time and eventually disappeared altogether. 
Thus Flourens succeeded in reducing fowls to a condition 
in which every mental function and every capacity of 
receiving sensational impressions or of performing any 
conscious action were completely annihilated, and yet 
physical life went on. The animals remained motionless 
at any spot in which they were placed, as though they were 
in a deep sleep ; they responded to no external stimulus, 
and were kept alive by artificial feeding ; they led, as it 
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were, a mere vegetable existence. Thus they remained 
alive for months and years, and increased in weight and 
size of the body. Similar experiments have been success- 
fully performed on higher animals, that is to say, on 
mammals. **If the cerebral hemispheres of a mammal 
are cut away piecemeal," says Valentin, **the mental 
activity descends all the deeper, the further the quantitative 
loss extends. As a rule, when the ventricles are reached, 
complete unconsciousness supervenes." What stronger 
proof of the connection between mind and brain can there 
exist, than that of the anatomist's scalpel, cutting the mind 
away piece by piece? 

This connection is fully as much corroborated by physi- 
ological examples — that is to say, by examples taken 
from life, — as it is by anatomical facts. By means of the 
nervous system, which radiates from the brain and which 
must in some measure be regarded as the controller of all 
organic functions, the brain superintends the whole organ- 
ism and throws back upon the furthest points thereof the 
impressions it receives from without, whether they be of a 
ph)rsical or a psychical nature. This is known well enough, 
particularly in connection with the emotions. We grow 
pale with fear, we get red with anger or with shame. In 
joy the eyes glitter, the pulse beats more quickly in the 
excitement of gladness, fright brings on a sudden swoon, 
and vexation causes an efflux of gall. The mere thought 
of a nauseous thing will cause sudden vomiting ; the sight 
of an appetizing dish induces the rapid secretion of saliva 
in great quantity. A mother's milk is in a short time so 
altered by emotion — as, for instance, by a sudden fright — 
that it may do the child the most serious injury. The fear 
of death turns the hair white from the same reasons which 
under other circumstances bring about this result far more 
slowly, simply as the consequence of increasing age. It is 
V an interesting fact that intellectual work not only increases 
1 the desire for food, but also raises the temperature and the 
^ amount of carbonic acid given out from the body as a 
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product of metabolic activity. Thus, as we mentioned 
before, the quantity oi phosphoric compounds which appear 
in the urine as products of nervous waste, increases very 
much after violent mental excitement, emotion, etc., and 
grows much less when the activity of the brain is hemmed 
in. People of a sanguine temperament live quicker and die 
earlier than others, because the stronger mental excitation 
of the nervous system adds to matabolism and exhausts 
life more rapidly. On the other hand, phlegmatic persons 

^ live longer. Short necked people are more lively and pas- 
' sionate, long-necked passive and quiet, because in the 
latter the blood-wave rushing to the brain is further from 
the heart — the centre and cause of its movement — than in 
the former. Parry succeeded in controlling cases of insan- 
ity by means of a compression of the carotid artery, and 
according to Fleming's experiments (^Brii, Rev,, April, 
1855) this manipulation immediately causes sleep and fever- 
ish dreams in healthy persons. More accurately even than 
in men may the character be estimated in animals, such as 
horses and dogs, by the length of their necks. Great intel- 
lectual knowledge and power exercise, on their part, a 
strengthening and sustaining influence on the body, through 
the agency of the nervous system, and Alibert mentions as 
a frequent observation of physicians that a disproportionately 
large number of old men are found among the learned. 
Conversely, the most varied physical conditions are directly 
reflected in the mind. What an immense influence does 
not the secretion of gall exercbe on mental disposition \^^ ^^ 'J 

^ Degeneration of the ovaries causes s atyrja sb and nyv^^-^^^^^C^^^^^a^ 
mania ; any aflection of thie sexual organs often causes an^^iUA*^/ .^ 
uncontrollable desire to murder or to commit other crimes. "^ 
How often is hypocrisy in religion connected with excess 
of sensual desires ! etc 

Finally, pathology, the science of disease, abounds in 
the most striking facts, and teaches us that ^^ g^^n'o^yg ma- 
terial or functional derangement of the parts of the brain 
concerned in the function of thought can occur, without 
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corresponding injuries to the mind. Whenever such a 
case does happen, it is only when the lesion is entirely con- 
fined to one cerebral hemisphere, and the other hemisphere 
assumes, as it were, a vicarious trust.* The stories about 
men who remained- uninjured in their reason when both 
sides of the brain were destroyed or diseased, are mere 
&bles. Inflammation of the brain brings on delusions and 
insanity ; effusion of blood on the brain causes stupefaction 
and complete unconciousness, pressure on the brain occa- 
sions mental weakness, idiotcy, etc. Who has not beheld 
the painful sight of a child suffering from water on the 
brain ? Mad people, and people who are mentally diseased, 
always have diseased brains, sometimes from direct brain- 
lesion, sometimes as a reflex from some other dbeased 
bodily organ, and by far the greater number of physicians 
and medical psychologists now hold that a physical in- 
jury, and more especially one of the brain, lies at the root 
of all psychical or mental diseases, or is connected with 
them, even though the latter may not in all cases be per- 
ceptible to our senses, owing to the imperfection of our 
diagnostic appliances. And even those who do not wholly 
agree in this view are compelled to admit at least that no 
mental disease can be imagined without a smous functional 
disorder. But such functional disorders again cannot be 
conceived without material disorganization, whether it be 
permanent, transitive, or not even noticeable ; and if they 
should continue long they lead to anatomical changes in 
the substance of the brain. Gayet {Arch, de Physiol. 1875) 
relates a case in which a man of twenty-eight years of age, 
merely from a sudden fright, became mentally diseased and 

* This vicarious action of one hemisphere In lieu of the other does not always 
take place. Dr. Melssner {JVagners Archiv der ffeiUtuMtU, 1861, vol. x.) de- 
scrib^ a case of dropsy in one hemisphere, originating in the sixth month of life. 
The patient lived to be over seventy-one years old, his body was powerfully 
developed, but his mind remained backward, until complete insanity supervened, 
and the man was good for no other avocation but that of cutting wood. Every 
four weeks he had an attack of epilepsy. The weight of the brain was only 
twenty-seven ounces. The ventricles on the healthy side were also slightly 
expanded. 
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died after several months. The post mortem showed an 
enormous reddening and softening of different important 
parts of the brain. Experiments on animab (for instance 
on rabbits), whose crania have been opened, have shown 
that a sudden fright at once causes a whitening and con- 
traction of the blood-vessels of the pia mater, and also a 
momentary contraction of the whole brain. (See Deutsches 
Archiv fur klin, Medicin, vol. XIV.) According to the 
psychiatrist Dr. Wille ( Versiuh uber Seelenstdrungen, 1863) 
mental disorder consists only in a nervous disease of the 
brain, and it is a settled law that '' morbid changes in the 
gray matter of the brain are always connected with morbid 
phenomena of psychical life, or in other words, they cause 
a morbid condition of the mind." Besides, even mere 
functional or nutritive disorders of the nervous elements by 
anemia or plethora, by mixture of blood, by drunkenness, 
narcotism, delirium, bad food or bad air, etc., bring on 
mental disease or disturbance without any important ana- 
tomical change in the brain becoming perceptible. These 
anatomical changes are often, as heretofore stated, so very 
slight that they can only be shown by the most minute 
microscopical research. Thus, Prof. Heschl, {Oesierr, 
Zeitsckr.furprakt. Heilkunde, 1S62) found ossified nerve- 
cells in the gray layer of the brain of a hypochondriac, and 
Dr. Leidesdorf twice observed cases of rapid delirium com- 
bined with raving madness, which brought the patients 
quickly from previous health to the grave. In both cases 
microscopic investigation revealed a very considerable in- 
crease of the nucleus in the ganglionic cells of the gray 
mattery while there was nothing else essentially diseased in 
the brains, save a serous moistening throughout them and 
their envelopes. 

A fatty pigmentary degeneration and softening of the 
same elements brings on what is called dementia paralytic a^ 
or idiotcy, combined with phenomena of lesion generally, 
and this is followed by a more complete destruction of the 
mind than is caused by any other brain-disease. But even 
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without perceptible anatomical changes of the ganglionic 
cells of the grey matter, a mere suspension of their nourish- 
ment by injury to the blood- supply or by the hardening 
of the cellular tissues around them suffices to bring about 
the most serious mental disorders and even incurable 
idiotcy. 

No one who thinks scientifically and values facts will 
hold that the well-known psychiatrist Griesinger was 
wrong, when he said, in his lecture at the opening of the 
school of clinical psychiatry at Zurich (1863), that mental 
diseases were nothing more than * 'symptoms of disorders 
of the brain and nerves.'* 

We should consider also the well-known and unfortu- 
nately too frequent transmission of mental diseases, a 
result that can only accrue from a changed condition of the 
germinal matter, and the transmission of this material 
condition to the brain and nervous system of the being 
originiiting therefrom. 

Physical lesions or injuries of the brain often cause 
remarkable psychical effects. It has been credibly reported 
that in St. Thomas's Hospital, London, a man badly injured 
on the head spoke in a foreign language. It was his native 
Welsh, which he had formerly spoken at home, but had 
forgotten in the course of a thirty years stay in London. 
Owing to the same cause he had forgotten English entirely. 
The same thing happened to a German American, Dr. 
Solger, who, when he died, held the position of secretary 
to the Treasury of the United States. He had received a 
serious injury to the skull and brain by a fall from his 
horse. From that moment forward he entirely forgot his 
English and French (he had married a Frenchwoman), 
and until his death, which took place shortly after the 
fall, he spoke nothing but German. A Parisian painter, 
Victor X., fell from the balcony of a house and suffered a 
concussion of the brain. He at onc'e forgot the names of 
his friends and of the members of his family, and only 
remembered some letters out of their names On Sept. 13, 
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1848, a blaster named Phineas Gage, residing at Cavendish 
in America, had an iron rod driven through his head by a 
premature explosion while he was tamping. The rod 
destroyed a considerable portion of the left cerebral hemi- 
sphere. After a long illness he recovered, but his mind 
and character were so changed that his fnends said of him 
that he was Gage no more. The balance between hb 
mental capacities and his animal propensities was destroyed. 
He left his employment and, having led the life of a va- 
grant, died twelve and a half years after the injury; his skull 
with the iron rod may be seen in the anatomiod museum 
of Harvard University. (See Proceedings of the Mass. 
Med, Soc, 1863, vol. II, N. 3, p. 330.) 

The well-known fact that mad delirious persons some- 
times recover consciousness before death and pardy regain 
the use of their reason, is often brought forward in support 
of a spiritualbtic conception of the relationship between 
brain and mind. It should, on the contrary, be understood 
in such cases, that the reason of this remarkable phenome- 
non is the fact that the brain, having by long illness and 
general exhaustion been brought to the verge of death, is 
relieved from the troublesome and morbid influences of the 
body, and this fact, if looked at in that light, is a striking 
confirmation of our position. But even physiologically this 
remarkable phenomenon has been explained by the assump- 
tion that in such cases only one hemisphere of the brain had 
been diseased, while the other and healthy one has gradually 
been affected, in sjrmpathy with it, in the same way as for 
instance in a stoppage of circulation in one finger the 
corresponding finger of the other hand will sometimes 
begin to ache. Now if death should result in consequence 
of the brain-lesion, the hemisphere that was first affected and 
most diseased naturally dies first while the sjrmpathetically 
affected hemisphere is freed from the pressure that weighs 
on it, and the patient recovers consciousness until the second 
hemisphere also dies. 

Quite apart from all this, the pathological facts support- 
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ing the identity or necessary connection between brain and 
mind are so numerous that whole books or libraries might 
be filled with them, and to a great extent they are accessible 
to daily experience or to the simplest observation. In point 
of fact, the weight of this evidence has never been denied 
by thinking men. * ' If the blood, " says Frederick the Great 
in a letter to Voltaire, written in the year 1775, "circulates 
too rapidly in the brain, as in the case of persons in a state 
of drunkenness or in the parox)rsm of fever, the ideas 
become confused and are turned topsy-turvy ; if there is a 
slight obstruction in the nerves of the brain, insanity re- 
sults; if a drop of water passes into the cranium, the loss 
of memory supervenes ; if a drop of blood exudes from the 
vessels on to the brain and the nerves of reason, we en- 
counter at once the cause of apoplexy/* etc. 

If the mind, as spiritualists contend, be a thing independ- 
ent or self-existent, and controlling or utilizing matter, why 
is it so little able to defend itself against and repel these 
attacks? Why does it yield or succumb to a blow on the 
head, the commingling of a few drops of blood with the 
substance of the brain, a sunstroke, a few inhalations of 
chloroform, a few glasses of wine, or a few drops of opium, 
prussic acid, or other poison ? 

But enough of facts! All anthropology, the whole science 
of man is one continued proof of the inseparability of the 
ideas of brain and mind. Let philosophical psychologists 
talk as they may about the autonomy of the human mind 
and its independence of its material substratum, their utter- 
ances appear as idle clatter in the light of facts. " I do the 
spiritualists no injustice," says J. C. Fischer (^Die Freikeit 
des menschlichen WiUens^ Leipzig, 187 1), "when I say 
that their deductions are one and all most pitiable delusions; 
they only speak to show that they are too impotent to 
bring forward a single positive proof. They will remain 
impotent so long as they continue their speculative labor 
of Sisyphus, instead of using the positive experimental 
method of natural science," etc. 
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It was thought that a wdghty argument had been brought 
forward against the materialistic or monistic conception of 
the relation between brain and mind by showing the 
material simplicity of the organ of thought The brain, it 
Was said, is mainly a soft, homogeneous mass, distinguished 
neither by a complicated structure and delicate formation, 
nor by a special chemical composition. How is it possible, 
then, that this simple, homogeneous material can be the 
fundamental cause of so infinitely delicate and complicated 
a machinery as is represented to us in the human or animal 
mind? Complicated forces and activities imply complicated 
materials or combinations of matter. Clearly the connection 
is rather a Iqos e^and acciden tal, than a necessary one ; the 
mind exbts by itself, indeperiaent of earthly matter, and is 
but accidentally or for a brief space of time connected with 
the niatcrlal tissue which we call brain. 

This whole objection, weighty as it may appear in the 
eyes of uninstructed persons, rests altogether on false 
premises or suppositions. The brain b not a simple organ, 
but is in the highest degree composite, rich in structure and 
delicately formed, to such an extent, too, that in the whole 
organized world there is nothing which we can in this re- 
spect compare with it. ** To the superficial observer," says 
H. Tuttle, '*the brain appears to be only a homogeneous 
mass ; on closer investigation its structure is seen to be one 
of the most delicate organization and of the highest per- 
fection." 

As regards first of all this structure in its broad outlines, 
a mere cursory inspection of the brain brings before our 
eyes a large number of wonderfiilly shaped and intricate 
external forms, the physiological significance of which is 
more or less doubtful, and on its surface we behold numerous 
irregular, deep convolutions, already described heretofore, 
among which the two principal components of the brain, 
the gray and the white, meet each other at the greatest 
possible number of points, and the exact activity, form and 
quantity of which, as we have seen, stands in a very definite 
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relationship to mental and intellectual activity. The variety 
and curious nomemclature of these individual parts of the 
brain show with what various and peculiar forms we have 
here to deaL ''In the brain/' says Prof Huschke in his 
famous work, (JSchddely Him und Seele des Menschen)^ 
' ' we find mountains and valleys, bridges and water-courses, 
beams and arches, pins and hooks, daws and ramshoms, 
trees and sheaves, harps and trumpets, etc. No one knows 
the significance of these wonderful shapes." If, in this 
respect, we compare the brain with other organs of our 
body, we find that the latter are so far beneath the former 
that it becomes impossible to speak of an analogy between 
them. We arrive at a similar result in comparing their 
relative blood supply. As we have already mentioned, the 
brain among all the organs of the body b the one to which 
by far the largest quantity of blood goes from the heart, 
and in which therefore the metabolism proceeds more 
swifUy and more actively than anywhere else. It has, in 
fact, been shown by experiment that among all the organs 
of the body the brain has the highest temperature, and that 
about one-third of the entire process of oxidation of the 
body is needed in the brain to maintain the fire that bums 
unceasingly in it during waking hours. Corresponding to 
this, the anatomical activity and arrangement of the blood- 
vessels and the large blood sinuses within the skull are 
such as are found in no other part of the body, and the 
blood circulation within the brain is so great that a cross- 
section of the collective blood-vessels of the neck is three 
times as great in extent as a cross-section of the large 
blood-vessels of the thigh, although the latter is Csir more 
massive and includes moreover the whole of the blood- 
vessels of the leg. Among the individual parts of the brain 
the gray substance, or the peculiar seat of mental processes, 
is comparatively the richest in blood, for these processes 
require the most rapid metabolism and the most intense 
oxidation. Hence, every disturbance in this necessary 
interchange between the blood and the substance of the brain 
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is at once attended with a disturbance of consciousness or 
of other mental activities. 

Problems fer greater, and much more difficult to solve, 
than those of the general anatomy of the brain, make 
their appearance when we come to subject it to a closer 
microscopical examination. Yet this much we know above 
everything else, that the brain is no simple homogeneous 
mass, as persons imperfectly instructed imagine, but that, 
like the nervous system generally, it consists partly of an 
almost innumerable array of very delicate primitive or 
nerve-fibres^ and pardy of an equally innimierable host of 
nerve-cells or ganglionic centres. The former are so 
minute that the aggregate thickness of six hundred of them 
does not exceed the twenty-fourth part of an inch, and the 
total number of them contained in the body has been 
computed at from 600 to 1000 millions ; they are exceed- 
ingly fine and exceedingly soft transparent tubes, containing 
an oily, coagulable substance called nerve-marrow^ which 
in its turn consists of two concentric and chemically distinct 
layers, one surrounding the other ; the middle one is the 
axis-cylinder^ and the envelope of nervous substance is the 
marrow tube (white substance of Schwann). The nerve- 
cells, nervous or ganglionic centres, being the second 
histological element or tissue of the nervous mass, are 
found in vast quantity, more especially in the gray matter 
of the brain and spinal cord (the ganglionic cells of the gray 
external layer of the brain alone being estimated at from 
500 to 1000 millions), and having received the impressions 
coming to them from the external world by the fibres, work 
upon these and change them into reflective or volitional 
acts. These cells exhibit many peculiarities and differences 
of build, and are disposed in no less than from five to seven 
distinct layers in the gray envelope of the brain of which 
they form the chief part ; each layer in its turn exhibiting 
peculiarly shaped cells of different sizes. The researches 
of Prof W. BetzofKieSCCentr.-Blattder medic, Wtssen- 
schaften 1881, N. 11 to 13) have shown that there is a 
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greater diversity in the grouping of the third or pyramidal 
cell-layer than elsewhere. The same scientist thinks that 
he has dbcovered that each small portion of the sur&ce of 
the human brain, whether formally marked off or not, is 
distinguished by a peculiarity of build, which view agrees 
admirably with the well-known investigations of modem 
scientists (Ferrier, Hitzig, Frisch, Nodnagel, etc) on the 
so-called ''centres of motion'' to be found in the surface of 
the brain. 

As regards the relationship of the ganglionic centres to 
the nerves or primitive fibres, the former are connected with 
the latter by each nerve ending in a cell, and from each 
cell several fibres — at least three — are given off, which 
either go over into the nervous system, or unite the several 
cells with each other. The nerves or nerve-fibres may very 
truly be compared with the wires of an electric telegraph, 
which convey news in both directions alike, while the 
ganglionic centres may be equally well compared with the 
electric apparatus itself, which receives the impulses coming 
to it fi*om without and gives them forth again, or forwards, 
as it were, its own tel^rams. 

It is to these cells or ganglia that we must look for the 
peculiar seat or anatomical element of our mental and in- 
tellectual activity, and it can scarcely be doubted that the 
variety that exists in their internal and external form and 
arrangement stands in a definite relation to the multiplicity 
of these processes. To all appearance there are not only 
special cells or nervous centres for the performance of the 
actions of sensation, movement, nutrition, and reflection, 
like a parallel to what we know already of the nerves, but 
there are also such centres for the different forms of higher 
psychical activity, such as reason, imagination, reflection, 
sense of number, of space, of music, of beauty, etc., albeit 
anatomy has hitherto been unable to discover them, owing 
to the clumsiness and imperfection of its appliances. If we 
consider the enormous number (/. e. fi-om 500,000,000 to 
1,000,000,000) of nerve-cells that are present in the gray 



236 FORCE AND MATTER. 

layer of the human brain, and from which issue at least five 
or ten times as many nerves, uniting them with each other 
and with the outer world, it must be admitted that these 
numbers offer even to the boldest imagination a more than 
sufficient perspective as an anatomical basis of all con- 
ceivable psychical processes or nervous actions. If the 
aggregate number of conceptions which are, or may be, 
contained within the brain, be set down at 200,000 — an 
estimate very much above the mark, seeing that our most 
polished language has at most 15,000 words, that there are 
very few wordless conceptions, and that, even supposing 
that each conception might be couched in four or five dif- 
ferent forms, we should make up but a total of 100,000 at the 
most — it becomes plain that each conception would have 
from 2500 to 5000 cells and from 10,000 to 50,000 fibres 
corresponding to it, assuming, of course, that those con- 
ceptions be uniformly distributed over the whole surface of 
the two cerebral hemispheres. Now inasmuch as this is 
certainly not the case, it cannot be doubted that, however 
rich our conceptual life may be, the number of the nervous 
elements representing it must yet greatly exceed its neces- 
sities, and that the brain possesses an enormous abundance 
of unoccupied and unused spots for the utilization of which 
there is no prospect whatever. At all events, the anatom- 
ical structure and disposition of the brain would admit of a 
very much richer conceptual life than is as yet possessed 
by the human mind, and this being so, the enthusiastic 
partisan of progress and evolution sees opened up to him 
the prospect of the fulfillment of his boldest hopes for the 
future achievements of his race. 

Taking all these things into consideration, and remem- 
bering that the chemical composition of the brain is not so 
simple as it was formerly thought to be, but that very pe- 
culiarly constituted bodies, such as cerebrine and lecithine, 
are present in it, and that there are marked chemical dif- 
ferences between different parts of the brain, it must be 
admitted that the materiality of the brain, whether regarded 
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under its morphological, histological, or chemical aspects, 
is by no means fitted to serve as an essential objection to 
the materialistic or monistic view of the relation between 
brain and mind. 

Even assuming that if the brain were not the wonderfully 
organized structure which we have learned that it is, and 
that the simplicity of the brain-materiality did not contrast 
with its achievements, we should yet have one thought left 
to reassure us. Countless examples make it plain that 
Nature is able to achieve the greatest and most wonderful 
results by the simplest and least pretentious means, accord- 
ing to the way in which she arranges the innermost condi- 
tions and motions of infinitely small and delicate materials. 

Why, even man is able to form out of coarse metal or 
bits of wood, by the aid of very imperfect took, instruments 
that play many tunes, time-pieces that tell the hour, ma- 
chines that weave, knit, sew, write, run, and outstrip the 
speed of the swiftest animals. In this we see nothing mar- 
velous. But just put a savage, or a man who has never 
heard of mechanics, in our place ; would he not imagine 
that these machines were living things, moving by their 
own volition ? and would not one of the imbecile aborigines 
of New Holland have as good a right, as Virchow remarks, 
to maintain that these machines do not act on mechanical 
principles as the partisans of the spiritualistic theory have 
to maintain that the mind cannot be explained by material 
motions ? Perhaps the simile does not run on all fours and 
may be thought to prove nothing ; perhaps it may only 
point out to us the way of understanding that possibly the 
mind may afler all be but a product of material combina- 
tion. ** Nature,'* says Prof. Pfluger, ** works with infinitely i 
small atoms, and therefore can form a mechanical con- 
trivance in a very small space which can play a million of 
the most varied tunes, which are exactly calculated for and 
fitted to a million wants that may possibly arise in the 
course of a man's life." 

In this connection we should also consider a marvelous 
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force that surpasses all imagination, viz., that of the animal 
or human seed, (mentioned in a preceding chapter), which, 
by a single organized cell of such minuteness that it can 
only be seen through a microscope, is able to control to a 
certain extent the whole of the physical and psychical life 
of that which has been begotten, by the aid of the forces or 
tendencies of motion communicated to it by the begetter. 
And what this one cell can do, why should not thousands 
of millions of other similar or cognate forms be also able to 
do, though in a different way, being connected together in 
the most wondrous union and composition ? *' This fact," 
forcibly remarks Prof. Hackel in his Generelle Morphologic 
der Organismen (1866), '* gives us an idea of the infinite 
fineness of organized matter and the inconceivable compli- 
cation of molecular movements in the same state, which 
neither the power of observation of our senses nor the power 
of thought of our reason fully enables us to understand." 

However, for the purpose of this enquiry it is really quite 
immaterial whether and in whatever way a conception of 
all this be possible, or how mental phenomena arise from 
material combinations or from the activities of the brain. 
It is quite sufficient to have proved by facts the necessary, 
indissoluble and normal connection between the brain and 
the mind. 

The spiritualistic philosophers and psychologists, who 
regard the mind as an entity, independent, self-contained, 
and but temporarily united to the body, have sought to get 
over these facts in various ways, but, as it appears to us, 
invariably with an unfortunate result. They fall into con- 
tradiction either with themselves, or with the facts, or they 
seek to veil the clearness of the question in a sort of half 
mist, or they invent theories and delusions which call for 
compassion rather than refutation. They find themselves 
utterly unable to show how it is imaginable or possible that 
a thing purely spiritual or immaterial, such as they repre- 
sent the mind to be, can enter into union with matter, can 
act upon it, or be acted upon by it. Absolute antitheses"* 
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can never be united, whereas we find brain and mind, body 
and spirit, always in absolute and actual union. " No phi- 
losophy," sajrs David Strauss {AlUr und Neuer Glaube)^ 
** has ever explained nor will ever explain how it is possible 
that fi'om a thing with dimensions and without thought, 
like the human body, impressions could ever pass to amon^ 
thinking thing without dimensions, such as the mind is 
supposed to be — how impressions can be returned from 
the latter to the former, and how above all there can be 
any kind of communion between the two." 

As a last resource, spiritualism has hit upon the so-called 
piano-theory^ according to which the mind stands in the 
same relation to the brain as a player does to hb instru- 
ment. There is no escape through this loophole either. 
Who has ever heard of a piano that grows with its player, 
that lives with him, sleeps with him, falls off and becomes 
ill with him, or by being out of tune makes him incapable 
of reflection, or continues to play confused melodies after 
the player has gone away, or which can only maintain its 
strength by constant change of material and a regular alter- 
nation of activity and rest? Such a piano would indeed be 
a remarkably strange thing, apart from many other diffi- 
culties which militate against that theory. To carry this 
monstrous comparison to its logical ends, we must admit 
the same or a similar proposition for every other organ of 
the body, and assign a nerve-soul to the nerves, a muscle- 
soul to the muscles, a liver-soul to the liver, eta, all rank 
absurdities, into which it is not worth while to enter any 
further. 

The word **mind" is in reality nothing more than a 
collective word and a comprehensive expression for the 
whole of the activities of the brain and its several parts or 
organs, just as the word respiration or breathing is a col- 
lective word for the activity of the breathing organs, or the 
word digestion is a collective word for the activity of the 
digesting organ. 

No doubt, in the case of the brain, that highest and 



240 FORCE AND MATTER. 

fairest blossom of all terrestrial organization, something 
more is meant than in the case of the organs of breathing 
or digestion ; we are dealing with the highest achievement 
of material combinations, we might say with the intellectu- 
alization of matter and with the life and destiny of all that 
is great and noble among man's achievements on earth. 
Everything comes from it, and everything proceeds otU 
of it. It receives everything, and gives back everything. 
Who that has thrown but a single glance at the powers and 
tendencies of this most wonderful of all organs, of which 
unfortunately so many men scarcely know the proper use, 
can refuse to endorse what Huschke says : 

"In the brain lies the temple of the highest that is of 
interest to us. Yea, the destiny of the whole human race 
is indissolubly bound up in the sixty-five or seventy cubic 
inches of brain-mass, and the story of mankind is recorded 
therein, as in a vast book, full of hieroglyphic symbols ! ** 



Thought. 



Thought is a motion of matter.— Molbschott. 

As color it to the vihrationa of light, as sound is to the vibrations of elastic 
fluids, so is thought related to the neuro-electrical vibrations of the brain- 
fibres.— Huschkb. 

Shice man, a material being, actually thinks, matter also enjoys the power of 
thinking.— HoLBACH. 

A REASON for writing this chapter is afforded us by 
the well-known and well-abused phrase of Karl Vogt: 
* ' Thoughts stand in the same relation to the brain, 
as bile does to the liver or urine to the kidneys ; *' which 
idea had, for that matter, been uttered long before Vogt and 
in an exactly similar fashion by the French physician and 
philosopher Cabanis (1757 to 1808). *'The brain," said 
he, "is destined for thought, as the stomach is for digestion, 
or the liver for secreting the bile from the blood," etc. 

Without in the least wishing to join in the general cry of 
condemnation which this expression brought on its author 
(although he had introduced it with the words, **to express 
myself somewhat coarsely *')> ^^ V^^ cannot refrain from 
finding the comparison unsuitable and badly chosen. Even 
in looking at the matter without the least prejudice, we 
cannot possibly find any analogy or true resemblance 
between the bilious and renal secretions and the process by 
which thought is produced in the brain. 

Urine and bile are tangible, ponderable, visible substances, 
and are moreover excreta or waste products discharged 
from the body ; thought or thinking, on the other hand, is 

(241) 
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no excretion, but an activity or motion of the substances 
""~and material compounds grouped together in a definite 
manner in the brain. The secrefof t hinking xtees not Tie " 
in the brain materials as such, but in the special form of 
their combination and in their co-operation towards one 
object under the perfecdy definite anatomico-ph3rsiological 
conditions which were described in a former chapter. 
\ Thinking can and must be regarded as a special mode of 
\ general natural motion, which is as characteristic of the 
I substance"orthe central nervous elements as the motion of 
I contraction is of the muscle-substance, or the motion of 
light is of the universal ether. Therefore understanding or*" 
thought is not a substance ; it is material only in thb sense 
that it is the manifestation of a material substratum, just as 
heat, light and electricity are inseparable from their sub- 
strata. Thinking and extension are therefore only to be 
regarded as two sides or phenomenal manifestations of one 
and the same single existence. 

That thinking is and must be a mode of motion is not 
merely a postulate of logic, but a proposition which has of 
late been demonstrated experimentcUly, It has been shown 
by minute observations of the rapidity of the transmission 
of nervous impulses that this rapidity, compared with other 
modes of motion, is very small, and that the same thing is 
true of the psychical processes or thought-motions going on 
in the brain, which only become possible by the help of the 
communicating nerve-fibres which join the ganglionic cells 
of the gray layer together. Very ingenious experiments 
have proved that the swiftest thought that we are able to 
evolve occupies ai least the eighth or tenth part of a second, 
and that this spell of time increases in proportion as absence 
of mind, inattention, weariness, or indolent or disordered 
mental action, affect the rapidity of reception or of reaction. 
Thence follows this essential conclusion, that, as Prof. 
A. Herzen says in an excellent article {Kosmos, 1879-80, 
1' pp. 207 et seq.)y the psychical act or thought act takes place 
in an extended resistant and composite substratum, where- 
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fore such an act is nothing more than a mode of motion, 
which on its part again must, like every metabolic change 
in the body, be attended with the production of a definite 
amount of heat In point of fact, physiological experi- 
ment has proved that the temperature of the nerve rises 
when it enters into activity. In the same way Prof Schiff 
has proved, by very ingenious experiments, that the arrival 
of a sensational impression in the brain causes an immediate 
rise of temperature. All this goes to show that psychical / 
activity is nothing more than a motion going on between I 
the cdls of the gray matter, caused by an external im- I 
pression. For there is no such thing as a thought whose * 
subject does not bear on the senses. All intellectual activity 
proceeds in final resort from sensation and from the reaction 
or response of him who experiences the sensation towards 
the outer world. There are no ideas unconnected with 
the impressions that are received or have been received by 
the senses; and in the joining together of' these ideas by 
means of the inter-communicating nerve-fibres lies the 
essence of intellectual activity. 

The words mind, spirit, thaughiy sensilnlify, volition, life, 
designate no entities and no things real, but only proper- 
ties, capacities, actions of the living substance, or results 
of entities, which are based upon the material form of exist- 
ence. The great blunder of the philosophic schools was 
that they took the words or signs which in reality have but 
a conventional meaning as entities, and as things real ; by 
so doing they created an incurable confusion in a state of 
things that is very simple in itself This confusion is main- 
tained and increased by the utterly false conception of mat- 
ter, dealt with in a former chapter, which they have put 
forward, and which prevents them from doing justice to it 
What earthly ground have spiritualists to stand on in con- 
tending as they do, that matter cannot think ? None, save 
that false one, which has to some extent become our second 
nature, owing to our spiritualisdc training. Is it not, on 
the contrary, a patent fact obvious to all but the wilfully 
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blind, thai matter does think f De la Mettrie made merry 
over this narrowness of the spiritualists, in saying : **When 
people ask whether matter can think, it is as though they 
asked whether matter can strike the hoiu^ ! " Matter, in- 
deed, (IS such, thinks as little as it strikes the hours ; but it 
does both, when brought into such conditions that thinking 
or hour-striking results as a natural action or performance. 

Voltaire compares the mind with the song of the nightin- 
gale, which rings as long as the organic machine that emits 
it lives and works, but which ceases with the extinction of 
that activity. The same simile holds good of any machine 
made by man. When a steam-engine performs work, or a 
dock shows the hours, these are the results of their activity, 
just as thought b the result of the complex machinery of that 
material tissue which we call brain. But the be-all and end- ^ 
all of thepteam-engine does not consist in producing steam^ \ 
nor is it the chief object of the watch to evolve heat by its 
motion ; in the same way the essential part of the brain- 
mechanism does not consist in its producing heat or that 
minute quantity of fluid which is present in the ventricles 
of the brain. It does not produce matter, like the liver or 
the kidneys, but is an activity, which appears as the highest 
blossom and fruit of all terrestrial organization. 

It having once been shown that thought is indissolubly 
conjoined with definite material motions, it will be sufficient 
to throw a mere glance on the great and invariable law of the 
maintenance or conservation of energy, in order to convince 
every person endowed with a clear mind, that thought or 
psydiical activity is everywhere but a form or a particular 
manifestation of that great, universal and simple natural force 
which sustains the eternal cycle of energies, revealing itself 
now as mechanical, now as electrical, now as/ mental forc e!) 
It is of no great consequence whether the metabolism main- 
tained by nutrition, and constantly going on in our bodies, 
lends to the laborer or pedestrian their muscular force, or 
to the scientist, thinker, or poet, the force which creates 
thoughts in the brain ; the form or the effect only differs in 
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accordance with the variations in the organs concerned. 
Recent investigations have shown that a force, which had 
hitherto been noticed and observed clearly in the inorganic 
world alone, plays so important a part in the physiological 
processes of the nervous system, that nervous energy and 
electricity may be looked upon as the same thing. Each 
nerve must be regarded as the source of an electric current, 
generated therein by the motion of countless electro- motive 
molecules that make up the nerve. The nerves, therefore, 
are not merely, as was formerly thought, conductors^ but 
actual generators of electricity ; they generate it by meta- 
bolic changes occurring in their interior, that is in the 
nerve-marrow and axis-cylinder. Very subtle experiments 
have proved that the electricity generated in the nerve 
subsides or vanishes completely when the nerve is excited, 
or when it performs a physiological function, which is the 
same thing ; while on the other hand it accumulates electro- 
motive force during rest and inactivity. This proves con- 
clusively that nerve-force, nerve-activity, and nerve action, 
are synonymous with transmuted electricity, and that the 
nerve is only one of those countless appliances to be found 
i.n Nature, which are destined to change static or latent 
into active or dynamic force. This change is effected, in 
the first instance, by electricity being set free, as a result 
of the chemical processes that take place in its interior, and 
next by this free electricity being changed into nerve- 
activity. But since this activity consists chiefly in the 
phenomena of sensation and volition, and since — as indeed 
no proficient psychologist doubts at the present day — all 
physical activity is developed and built up successively by 
repeated and gradually intensified sensations or impressions 
from without transmitted by the nerves, we actually stand 
on the very threshold of a knowledge which will no longer 
allow the evolution of all psychical action from Nature's 
general store of power and its subordination under the great 
law of the conservation of energy to appear in the least 
doubtful. Neither can it be doubted that this is possible and 
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conceivable only by the mediation of the material substrata 
or organs specially fitted therefor, as the brain more particu- 
larly is for thinking, that is to say, for the reciprocal concat- 
enation of the conceptions arising from external impressions 
by means of the fibres or conductive organs connecting the 
cells of the gray layer of the brain with one another. 

In the foregoing we have expressed the perfectly accurate 
fundamental thought which lies at the root of Vogt's com- 
parison, however inappropriately such a comparison may 
have been chosen. As there b no bile without liver an4^ 
no urine without kidnejrs, so there is no thought without 
brain. Mental activity is a function of brain-substance^ 
This truth is simple, clear, and borne out by countless facts. 
The so-called acephalt or headless beings are children who 
are bom into the world with a mere rudimentary brain- 
structure, I. e, , with one but partially developed. These 
unhappy creatures, which offer the most unfavorable argu- 
ment possible for the alleged theory of design in Nature, 
are incapable of any human development and die early ; 
for they lack the essential organ of human existence and 
thought. The microcephalia or small-headed children, are 
closely related to these. They have imperfectiy developed 
brains, and though they can live and grow, they are in their 
whole being more like animals than men, and in mental ca- 
pacity stand fjair below the grade of an intelligent animal. 
* 'Nothing is more certain, " said the spiritualistically-minded 
Lotze, '*than that the physical condition of bodily elements 
may formulate a number of activities on which the existence 
and form of our mental condition of necessity depend.*' 

When matter vanishes, thought vanishes also ! 

Hamlet ^n the famous church -yard scene, pertinently asks: 

•* Why may not that be the skull of a lawyer? Where be his 
quiddities now, his quillets, his cases, his tenures, and his tricks ? 
Why does he suffer this rude knave now to knock him about the 
sconce with a dirty shovel, and will not tell him of his action of 

battery? Where be your gibes now, poor Yorick? your 

gambols ? your songs ? your flashes of merriment that were wont 
to set the table in a roar ? Not one now I '* 



Consciousness. 



Cap«city of consdonsness ramtt He dormant in the existence of the atomi ; other- 
wise our brain, wliich is a gronp of atoms, could not possess consciousness.— 
Mbynbrt. 

The attempt to construct an immaterial being or an unchangeable Bgo out of the 
phenomena of consdonsness and self-consciousness must be considered as 
having (ailed just as much as every other similar attempt.— A. Maybk. 

Sensation and consciousness diflRer from one another but quantitatively and not 
qualiUtlvdy.— H. Cuhnb. 

IF, as has been shown in the foregoing chapter, our 
whole mental life has been built up gradually from 
repeated sensations, caused by impressions from with- 
out, the same thing must be true of consciousness, and 
especially of self-consciousness; for this is essentially nothing 
more than the siun total of our sensations, or a cumulation 
and aggregation of pictures imprinted on the memory. 
Therefore, the lower we go down the ladder of organisms, 
the less clear and the more confused does consciousness 
become, until, having finaUy arrived at the simplest proto- 
plasmic animals, we see all reactions to external stimuli 
merged in almost imperceptible movements, and no longer 
able to separate these movements, caused by pleasure or 
pain, from the elementary properties of organized matter. 
(O. Schmidt.) Only when we get to the higher animals 
and to man does consciousness become a factor of such 
importance that a special study of it as a separate intel- 
lectual capacity becomes possible. This, however, does not 
take place suddenly, but very slowly and gradually on the 
strength of the improved organization of the brain and 
nervous system, and of an increasing abundance of im- 
pressions and of the ideas that are formed by them. In 

(a47) 
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this respect the new-born human child stands scarcely 
higher than the lowest animal. It requires long use and 
experience before it can localize its individual sensations and 
learn to draw a line between them. When it has succeeded 
in doing this, it gradually develops self-consciousness and 
recognizes its own Ego as distinct from other Egos and 
from the Non-Ego. Yet this can only be performed to 
perfection when thought has reached a certain stage of 
development, and when long experience supplies sufficient 
material to it But since this material b subject to continuous 
changes, the consciousness must also change ; it can never 
be the same in two separate moments. And this is actually 
the case ; only the change proceeds under normal circum- 
stances in such a gradual and imperceptible manner that 
we only become aware of it when we survey large portions 
of our life at once, whereas in the case of diseases of the 
brain and the nerves the change may go on very rapidly. 

The moral personality behaves just the same as does the 
physical. Both change unceasingly, but only after long 
periods can we recognize the change with clearness. Do 
we not, in point of fact in afterlife, find it often quite impos- 
sible to place ourselves back into the opinions, views and 
mental tendencies of earlier years, or to believe that at one 
time our idiosyncrasy was such or such? Of our earliest 
childhood we, as a rule, know either nothing at all, or we 
know it but from hearsay. Therefore to be accurate, we 
should not speak of being conscious, but only o{ becoming 
^ conscious, as it were, in an incessantly, changing, now 
increasing, now decreasing proportion. 

Besides, this one thing can never be sufficiently empha- 
sized in opposition to all theistical and pantheistical con- 
ceptions, that consciousness can only originate in the 
individual, for the individual only can have an opposite or 
a Non-Ego from whom he differs by his consciousness, 
whereas consciousness can never belong to the Infinite, 
which has no opposite and can receive no impressions from 
without. 
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The spiritualistic psychologists or spirit-hunters, who see 
ghosts everywhere where there are none, and who try to 
obfuscate the simplest and most lucid things by wrapping 
them in a cloud of words, have bandied about the word 
consciousness even more than they have that of mind, 
seeking, as they do, to represent it as a metaphysical, 
immaterial, single and simple, inextensible, indivisible, and 
ever unchangeable being, as the last and chief resort of all 
mental activities, something like the manager of a play, 
who, standing behind the scenes, superintends the play of 
the phenomenal world of sensations caused by impressions. 

But of consciousness the same remarks hold good as of 
the mind ; it is not that single, simple, inextensible and 
indivisible being as which the philosophers are wont to 
represent it, but on the contrary a very complicated com- 
posite thing, dependent on a whole range of diverse brain 
and nerve particles separated in space. Far from being 
single and simple, inextensible or indivisible, consciousness / 
,^ composite, extensible, divisible and changing, and in 
proof of this, countless experiments of practical mental 
science can be adduced. 

It is, as Bastian reiparks, one of the worst errors to 
suppose that consciousness includes the whole mental being, 
for experimentally it has been found that many mental 
processes go on without consciousness. In fact many 
phenomena prove that consciousness may for a time 
disappear or be injured, without psychical life being 
extinguished at the same time. On the other hand, con- 
sciousness may in many instances of daily life be perfectly 
preserved and remain uninjured, and yet keep outside the 
range of numerous stimuli and purposive movements. For 
instance, if we read aloud, as Huxley has pointed out, 
(^Principles of Physiology, Lecture II), a number of delicate 
muscular movements are going on of which the reader is 
wholly unconscious, such as the movements of the hand, 
the eyes, the lips, the tongue, the laryngeal and respiratory 
muscles, etc., while-the whole attention is directed entirely 
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to the contents of the book. Or when, m lively discourse, 
we accompany our words with corresponding gestures, aU 
this goes on as a rule quite instinctively and without con- 
scious volition taking any part therein. In the same way, 
a soldier marching while he sleeps, or an animal deprived 
of the cerebrum, makes a whole series of purposive move- 
ments without consciousness having any share in them. 
It is well known that in the sensational sphere a number of 
stimuli, which under other circumstances would be felt, 
remain unperceived, when consciousness or attention are 
vigorously attracted elsewhere. 

That consciousness is divisible may be shown by the 
fact that lowly animals (worms and polyps) may be cut 
into as many pieces as the operator pleases, and yet each 
piece will continue to live as a separate individual with a 
separate consciousness. Lyonnet cut up a nais (a fresh- 
water worm) into nearly forty pieces, and found that each 
piece developed into a complete animal. (See Darwin : 
Variation, etc., vol. II, p. 351.) This is true of a large 
number of lowly animals, which propagate themselves by 
simple fission, and so suddenly produce by mechanical 
division a double or treble consciousness from their previous 
single one. This principle of division extends in essence 
as far as the highest classes of animals and even to man 
himself, for in each generation of a new being a part or 
piece of the parental body is thrown off, which piece, as is 
well known, conveys to the begotten creature not only the 
physical, but also the psychical peculiarities of the begetter. 

But we may go further and say that even in man the 
complete, fully-developed consciousness is not simple and 
unchangeable or indivisible, as spiritualists will have it. 
This is evidenced by cases — so frequently observed of late 
— of what is called double or alternating or changing con- 
sciousness, in other words the doubling of the Ego, in 
which, on different days and at different times, the same 
man has a different consciousness and does not know one 
day what happened to him on another. 
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A number of highly instructive facts of this description 
have been observed and recorded by Schroder, van der 
Kolk, Jafi^, Krishaber, Azam, Galizier, Laveran, Camnset, 
Dr. J. Theyskens, and others. According to Dr. Krishaber 
the remarkable condition of those affected with this malady 
may be best compared to that of a caterpillar which, while 
retaining its caterpillar reminiscences, is suddenly turned 
into a butterfly with all its senses and sensations. A deep 
gulf exists between the old and the new condition, /. ^., be- 
tween the caterpillar and butterfly state ; the new sensative 
faculties cannot knit themselves on to the old, and the 
patient cannot re-discover them in himself; first he comes 
to the notion, * * I am not I " ; next to the conclusion, " I am 
some one else,'* or he seems to himself like a newborn child. 
Others experience a sensation as though they existed no 
longer ; they feel their own bodies without being able to 
convince themselves of their reality ; others again see them- 
selves transmogrified into two persons; sometimes every con- 
nective memory between the two conditions so completely 
breaks down, that the patient not only thinks that he is, but 
actually is another person. If the second condition becomes 
the normal or permanent one, as was observed in the case 
of Felida X. (1859 — 75), then a part of the earlier life is 
perfectly obliterated for the sufferer. In the case reported 
by Dr. Camiiset, {AnnaUs nUdico-psychologiques^ Jan. 
1882), one year had completely vanished from the memory 
of a youth of seventeen. 

These remarkable phenomena, the study of which does 
more to elucidate the nature of the Ego and of consciousness 
than whole volumes of metaphysical dissertations, owe their 
origin, according to some to a periodical cramp of the blood- 
vessels that nourish a certain part of the mesencephalon; 
according to others they are due to an irregularity in the 
working in the two hemispheres. They show that the con- 
sciousness of Ego is but a changing form of the totality of our 
sensation, and that it only remains the same as long as these 
pursue an accustomed and uniform course. As soon as any 
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interruption occurs, the consciousness of Ego changes in its 
turn. The most rapid changes are represented by cases of 
double consciousness ; the most regular and gradual by the 
above-mentioned variations and transitions that occur in 
the normal progress of life. The consciousness of the 
graybeard is other than that of the mature man ; that of 
the mature man differs from that of the youth ; that of the 
youth again is not the same as that of the child. The con- 
sciousness of the man who has grown wealthy, is other than 
that of the poor man ; that of the savant other than that of 
the student. The consciousness of the invalid differs from 
that of the healthy man, and so on. Therefore, all those 
cases of double consciousness can only be looked upon as 
the superlative degree of a natural physiological condition 
and process, and regarded from this point of view, they 
scarcely deserve the name of ** disease." Besides, those 
who suffer from double consciousness are perfectly rational 
and in no sense mentally diseased. The Ego only remains 
) the same so long as the sensations are the same ; it changes 
with their change, and re-appears so soon as these return 
to their normal condition. 

The theory of the unity and immateriality of conscious-^ 
ness, as set forth by spiritualists, likewise rests but on 
self-deception and ignorance of facts. The mere circum- 
stance that consciousness is united to the activity of the 
ganglia or nerve-cells spread over so large a surfece as the 
gray envelope of the cerebrum, or rather that it is the 
expression of this activity, militates against the very thought 
of such a spiritualistic unity ; and the theory is still further 
disproved by the well-known fact that with the loss of 
certain parts of the brain by wounds whole periods of life 
may vanish from the memory of the wounded person. 

The unity of consciousness can only exist in this sense 
that the person to whom it belongs is one, and has his or- 
ganic centre in the correlation of the whole nervous system, 
just as the body is composed of many individual parts, and 
yet presents a unity, without being, on that account, one 
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and indivisible, like the first French Republic. Physiology 
has not yet succeeded, and never will succeed, in finding a 
single spot in the interior of the brain for consciousness ; 
the famous sensorium commune, the general centre of the 
brain, wherein, according to the ancient views, all sensa- 
tions met, thence to pass to the motorium commune or 
general centre of all movements, has long since been con- 
signed to the limbo of physiological fables. 

But even the discovery of such a point would not satisfy 
the spiritualistic demands, for consciousness as an immate- 
rial thing cannot be conjoined to an extensible, but only to 
an inextensible, that is to say, a non-existent spot. But 
seeing that a blow on the head, or a few drops of opium, 
or a few glasses of wine taken in excess, or a passing cramp 
of the blood-vessels, or a slight loss of blood, or the action 
of abnormally changed blood on the ganglia, is sufficient 
to make consciousness disappear or throw it into confusion, 
the idea of its immateriality cannot seriously be entertained. 
**tonsciousness like thought, is a performance or action or 
phenomenal activity of certain parts or tissues of the brain, 
and in that capacity it is subject to all the changes which 
take place in the condition, nutrition and growth of the brain. 
But the question as to whether, as Meynert thinks, capacity 
for consciousness is latent in the essence of the atom itself, 
or whether it is to be regarded as the result of a certain 
mode of atomic union taking place under certain conditions 
and circumstances, may for the present remain unanswered. 
How and in what way the atoms, the nerve-cells, or, to 
speak generally, matter began to produce and bring forth 
sensation and consciousness, is quite unimportant for the 
purpose of our investigation ; it is sufficient to know that 
such is the case. 

Upon all these grounds, the endeavors lately made by a 
renowned modern physiologist, amid the applause of spirit- 
ualistic triflers, in order to prove that consciousness cannot, 
and never will be explained by material conditions,* seem 

*B. Dubois- Rcymond. Essay on the lJ$mtt of the Knowledge tfNaiwe, 
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whoUy vain and useless, proceeding, as they do, from an 
erroneous basis. How can it be thought possible to explain 
consciousness from material conditions, while matter itself is 
not understood, and while we are unable to give an ade- 
quate account entering into the very heart of Nature, of a 
single phenomena or natural force ? If the progress of our 
knowledge and of our convictions were made to depend on 
answering such questions, we should probably have to re- 
main forever were we are now. On the other hand we 
know with absolute certainty that all existence including 
sensation and consciousness, is one and self-dependent, 
ruled without exception by the law of cause and effect, and 
that no breaking through these boundaries set up by the 
necessity of Nature is possible at any point or at any time. 
Herr Dubois-Reymond will be the less prepared to deny 
this, as he himself has, on other occasions, stood up so 
vigorously for **the law of mechanical causality.** But 
this is perfectly sufficient to vindicate the monistic stand- 
point, not only in questions relating to the brain and the 
mind, but also in questions of consciousness as the only 
accurate method of proceeding, since in macrocosmic mat- 
ters it has long been regarded as the only tenable one. 

It is true that with this view disappear all those unscien- 
tific and chimerical hopes with which philosophical and 
religious spiritualism has so long fascinated the mind of 
man after the fashion of Puck, and of which we shall speak 
more in detail in a subsequent chapter. It neither can nor 
should be denied that the transitory nature of the conscious- 
ness, to which matter has gradually attained in the mind of 
man, stands in an unsatisfactory opposition to the moral 
feeling of the individual, and that in all ages this opposition 
has rightly called forth countless bitter complaints from 
poets and thinkers. But to turn that feeling, as unfortu- 
nately many do, into a starting-point for philosophical 
conviction, amounts, as Wieszner says, to philosophizing 
with wishes instead of with truths. 



Seat of the Soul 



Physiology teaches as with al»olate certainty tliat the bnUu is the seat and vehicle 
of our reflections and sensations.— Bbnbkb. 

Who thereibre, is to remain unmoved at this idea of the seat of the mind ? We 
stand astonished before the fane within which the intellectual forces act and 
work, before the enigmatical Ibrms, which throughout all the life and work 
and doing and performing of the human race from the beginning even until 
our own time, have carried on their mysterious play.— Huschkb. 

Narrow is the world, and wide is the brain.— Schillbr. 

THE brain is not only the organ of thought and of all 
the higher intellectual abilities, which have their 
exclusive seat in its gray layer, but it is also the only 
seat of the souly taking that word as signifying the activity 
of the whole brain in all its parts, and including the sensorial 
and motive functions or the sensational and volitional acts, 
induced of the central gray ganglia, as well as its control 
^ver the whole nervous system. The word "soul" represents 
the inclusive and general, the word "spirit" the narrower and 
particular conception; and thus we speak of the ''soul" or 
anima of animals in a general, but of the ''spirit" or animus 
in a very limited sense. Therefore, the principle of the 
soul may be traced through the whole organic world down 
to the lower and lowest animals, wherein it is only joined 
to single nerve-spots or to the nerveless body-substance, 
and may be followed even down to the plants, in which it 
is represented at its lowest stage as an excitability without 
consciousness and without sensation. The antmuSy on the 
other hand, is but the product of the activity of a single 
centrally placed nervous structure, and grows in strength 
in the same ratio as the principle of the division of labor 
and of the differentiation of the individual parts or divisions 
of the nervous system gradually increases. 

(^55) 
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So long as the soul was regarded as a self-contained, im- 
material being or unit, which was but temporarily and 
transitorily joined to the body, it is readily understood that 
a special **seat*' or dwelling-place within the latter was 
eagerly sought for. 

Yet it is an averred fact that Hippocrates, the Nestor of 
physicians (500 B. €.)» the philosopher Plato, and the Greek 
physician Galen (bom A. D. 131), whose system of medi- 
cine ruled supreme for nearly fourteen centuries, r^;arded 
the brain as the seat of the soul, at least of what they dis- 
tinguished as the rational or reasoning souL But Plato's 
pupil Aristotle swerved from this correct view, and sought 
for the seat of the soul in the heart, which organ, as every ^ 
body knows, is set down in the Old Testament as the seat 
of all intellectual activities, and which, even now, b looked 
upon in that light by the Chinese. The philosophers 
Diogenes and Chrysipi>os shared thb opinion, while other 
Greek philosophers considered the peculiar seat of the soul 
to be, some in the blood, others in the breast. So far as 
that goes, it may be said that many arbitrary notions were 
current among the ancients on this matter, for most of 
their philosophers distinguished several specific kinds of 
souls, and were therefore obliged to find for them different 
seats in different parts of the body. 

During the sixteenth and seventeenth centuries more 
accurate views became prevalent, in consequence of the 
progress of anatomy and physiology. Thus, Thomas Willis 
(1664), recognizing at that early date the importance of 
the gray matter and of the convolutions, looked upon 
the whole brain, and more particularly upon the corpora 
striatay as the organ of the intellect But the firmly estab- 
lished opinions of philosophers and theologians on the 
nature of the soul prevented this more correct view from 
making its way, and great, though nugatory, efforts were 
made to discover the peculiar seat of the soul, now in this, 
now in that individual part of the brain, losing sig^t all the 
while of the fact that it could only be based on the activity 
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of the whole organ. Most acceptance fell to the view of the 
French philosopher Descartes or Cartesius, who pointed to 
the pineal gland as the peculiar seat of the soul, an organ 
about as large as a pea, situated in the interior of the brain 
and filled with the so-called brain-sand. This body seemed 
specially designed as the bearer of a single and indivisible 
soul-being, partly because it is the only unpaired organ of 
the brain, partly because of its connection with the ven- 
tricles, which are the accepted gathering-places of the 
nerve-spirits. 

Even down to the times of the great philosopher Kant 
(1724-1804) — the man who is at this day extolled by the 
whole number of hired old-world philosophers as the last 
deliverer from the distress wrought for them by the materi- 
alistic and monistic views of the age, and at whose sight, 
as at that of Medusa's head, all opponents are to be turned 
into stone — people were so puzzled or so ignorant about 
the matter that Kant, supported by the famous Frankfort 
anatomist, Sommering, sought the peculiar seat of the soul 
in the small quantity of water or watery serum which is 
found in the interior of the above-named ventricles. 

Among modems, Ennemoser made by speculative means 
the ingenious discovery that the soul resides in the whole 
body^ while the philosopher Fischer of Basle feels no doubt 
that it is immanent in the whole nervous system. 

Philosophers are wonderful people. The less they un- ^ 
derstand of a thing, the more words they make over it 
They seek to explain the mystery of the world ** as though 
they were God's spies " (King Lear.) They have as many 
opinions as they have heads, and as Bacon very forcibly 
says, they become through their speculations "like owls 
that only see their dreams in the darkness, but become 
blind in the light of experience, and are least able to per- 
ceive that which is clearest." As Spiller remarks, tfiey 
possess the most extraordinary talent for bringing the 
simplest things into the most boundless confusion, and they 
water and plaster over the simplest ideas and opinions 
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with such a mass of high-sounding, apparently learned, but 
in reality empty and unintelligible words and phrases, that 
a rational man loses his senses over it But the moment 
we go to the root of the matter, we, as a rule, are very 
soon convinced that the whole tirade is, as Hdvetius say^, 
** a deluge of words, poured out over a desert of ideas," 
and that the ** hollow verbiage about being and not-being" 
(Suhle) and similar philosophical technicalities can have no 
other object but that of hiding the utter scantiness of real 
ideas and thoughts from the uncritical reader or listener. 
Most of the intellectual products of these gentlemen may 
be aptly described by the beautiful Arabic proverb, already 
applied to them by Schopenhauer : '* I hear the mill clat- 
tering right enough, but I do not see the meaL" 

In order to save themselves from the straits to which 
they had been put by the enormous progress of realistic 
science, resulting in materialistic and monistic pressure on 
them, they have, as we remarked just now, fallen back on 
the old philosophical school-master Kant and his well- 
known theory of perception, and in doing so have sacrificed 
whatever has been achieved tn philosophicis for the last 
hundred years. The future will show whether they will 
derive any benefit from felling back upon a thinker who 
was utterly unacquainted with the whole vast material 
of present science and knowledge, more especially the ap- 
plication of the fruitfiil thought of the evolutional theory to 
the origin of the human mind. At all events they have, 
in so doing, borne witness to their own intellectual poverty. 
Yet they do not hesitate to abuse as '* incapable of philo- 
sophic thought *' those who are not imposed upon by their 
gibberish, but who see the i>overty-stricken nakedness be- 
neath the threadbare covering ; an argumentcUio ad ham- 
inem which might much more pertinently be rolled back 
on themselves by the empiricists. For heedless of the 
progress of empiric or natural science, they go on tilling 
their old philosophic soil and behaving as though there 
were no science in existence whenever they are threatened 
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by it with a destructive interference in their metaphysical 
speculations. 

The philosopher Fischer of Basle says : ** That the soul 
is immanent in the whole nervous system is proved by the 
&ct that in all parts of it it sensates, perceives and acts. I 
do not fed pain in a central point of the brain, but in the 
affected spot itself." 

And yet what Fischer contends against is undoubtedly 
true. The nerves themselves do not feel, but they produce 
sensation only by conducting the impressions they receive 
to the brain. We do not feel the pain in the spot in which 
we are struck or injured, but in the brain. If a sensory 
nerve be divided an3rwhere in its course between periphery 
and brain, the sensibility of those parts of the body to 
which that nerve was distributed ceases at the same 
moment. This can have no other reason but that the 
conduction of each impression to the brain is no longer 
possible by the mediation of that nerve. We do not see 
with the eye nor with the opdc nerve, but with the brain. 
Divide the optic nerves, thereby destroying their conductive 
power, and seeing is at an end. The same thing happens 
if the tubercula quadrigemina^ which are a part of the brain, 
are cut out or destroyed in a living animal, although his 
eyes may be perfectly well preserved. 

Nothing but custom and outward appearance have led 
us to the false belief that we feel in those parts of our bodies 
which are incited from without Physiological science 
terms this remarkable relation the ** law of eccentric phe- 
nomena.'' According to this law we erroneously trace the 
sensation that has been brought to the brain to the place 
in which we saw the stimulus applied. It is therefore very 
immaterial in what part of its course a nerve is stimulated ; 
we alwa)rs feel the impression in the peripheral extremity 
of the nerve only. If we strike the elbow nerve, we fed 
the pain in the fingers, not in the dbow. If an exostosis 
presses on the &cial nerve at its exit from the cranium, the 
patient suffers fi'om intolerable pain in the &ce, although 
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the peripheral nerves of the face are perfectly sound. If a 
piece of skin be cut off the forehead and transplanted to 
the nose, the person on whom the op^ation has been per- 
formed fancies, if hb new nose b touched, that he has been 
touched on the forehead. If the optic; nerve is stimulated 
after the eye has been removed, the patient has the sensa- ^ 
tion of light and fire, although hb eye can see no longer. 
Persons who have suffered amputation have felt pains in 
their amputated arm or foot, upon recurring changes in the 
weather, during the rest of their lives, although the limb 
itself b gone ; without thinking of this enforced absence, 
they often try to touch it, because they have experienced a 
sensation therein. If a man had all hb limbs cut off, he 
would none the less imagine that he felt them all. But this 
could not and would not be the case with a person bom 
without them, because he has never had the experience 
which refers the eccentric position of the sensation in the 
absent limbs to the outside. 

The whole of these fects go to show that a definite 
topographical plan must exist in the interior of the brain, 
by the help of which the different sensations from the 
thousand different parts of the body are distributed each in 
a separate fashion. Elach spot in the body which can 
separately feel, must have within the brain an exactly 
corresponding spot which brings it, as it were, before the 
forum of consciousness. It may easily happen that a 
vibration brought to such a central point by the nerves 
connected with it may not be limited to that point, but 
may also affect the neighboring centres of sensation. In 
this fashion the so-called sympathetic sensations arise. If 
anyone b suffering from a hollow tooth, it b usually not 
only the tooth which aches, but the whole cheek too. 

What b true oi sensations b equally true of the impulses 
of the human wiU, It b not in the muscles but in the brain 
tfiat the will to make a move is excited, and only in the 
brain can the volitional act be brought about. The nerves 
are the conductors of thb impulse, the messengers, as it 
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were, who carry to the muscles the commands of the brain. 
If the conduction be destroyed, every volitional activity 
ceases. Persons suffering from spinal disease are lame 
on their feet, because this disease interrupts the nerve- 
communications between the feet and the brain. Apoplexy 
is the exudation of a quantity of blood from its vessels into 
the interior of the brain. At the same moment in which 
this exudation takes place to a sufficient extent to suspend 
the functions of the brain in that spot, every kind of sen- 
sation and movement completely ceases in the whole 
corresponding half of the body. Who has not observed 
the pitiable condition of a person struck with apoplexy? 
Just the same condition is induced in living animals by an 
artificial scission of the spinal cord in all the parts of the 
body below the division. 

Like the sensory nerves, the beginnings of the motor 
nerves must be distributed in some topographical manner, in 
order that they may severally be set in motion by a volitional 
impulse. This relationship has been very felicitously com- 
pared to the keys of a piano, on which the will performs 
its play, as it were. Like the piano player, the will requires 
long practice and habit to acquire this skill, so as to produce 
special movements by striking special keys. Very often it 
does not succeed, but strikes several keys simultaneously, 
thus producing sympathetic movetnetUs. We want to move 
one finger, and instead of that we move several, perhaps 
all of them. Grimaces or gestures in speaking depend on 
this principle of sympathy. Sympathetic movements are 
most frequently observed in young children, who have not 
yet learned to isolate their volitional activity. If a child 
wants to make the simplest movement it moves its whole 
body. 

The more recent investigations and experiments, made 
by Broca, Ferrier, Munck, Fritzsch, Hitzig, Nodnagel and 
others, on the localization of the functions of the brain, 
have shown beyond all doubt that a division of labor exists 
in the brain similar to that which obtains in the body 
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generally, and that each bodily division, nay each single 
muscle has corresponding to it a certain spot in the central 
organ. In complicated or co-ordinated movements a 
number of central dements work together, as ^. ^. in the 
faculty of speech, for which a definite centre has been dis- 
covered, situated in the fore-part of the brain-envdope of 
the left side in the cortex of the Island of Reil and the con- 
volutions surrounding it If these parts lose their functional 
activity by injury or disease, aphasia or speechlessness 
supervenes. This much is certain, that by these and many 
other experiments which we could not very well particular- 
ize here, the erroneousness of the old view has been fully 
« proved, according to which all mental functions were dis- 
tributed over the whole cerebral gray layer, an error first 
suggested by Flourens^ a French savani^ to which a great 
many people still adhere. The soul is not a sort of aggre- 
gate functional activity of the cerebrum, but each individual 
part of the cerebrum Has its own work to do. Thus we 
must assume that other parts serve the memory, others 
again represent the faculties of imagination, reasoning and 
judgment, others the impulse of voluntary movement, and 
others diverse descriptions of impetus, feeling, sensation, 
etc It appears also to be beyond doubt that our higher 
and lower psychical lives are entirely divided anaiomieaUy 
within the brain itself, and that while imagination, reason, 
judgment, thought, conscious feding, desire and volition 
only go on in the gray substance of the outer layer of the 
brain, the lower sensorial and motor acts (induding re- 
flective or unconsdous nerve-actions) have their centre in 
the central gray ganglia or the gray hudei of the mesen- 
cephalon. This gray central mass is connected on one 
hand only by the nervous system with the whole body, and 
on the other hand is united by connecting fibres, in the 
most intimate and direct manner, with the gray cerebral 
layer, and reflects all the impulses reaching it fi-om the 
body on to the spedal seat of the Psyche and of consdous- 
ness. These impressions or messages coming fiom without 
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are delivered up to the sensory cells and thence proceed to 
the imagination cells, in which they are translated into 
ideas and thought, and by radiation on the motor cells 
where they are turned to movements or volitional acts. 

Now let us see what another philosopher has to say on 
the same subject 

Professor Erdmann of Halle remarks in his psychological 
letters : "The view that the soul resides in the brain, 
consistently carried out, must lead to the conclusion that 
if the remainder of the body should be taken from the head 
the soul might continue to exist therein ! ** 

This, in point of fact, would doubtless be the case if we 
were able to artificially supply to a severed head the nutri- 
tion and the maintenance of the metabolism of the brain by 
infusing the blood necessarily associated therewith.* But 
when the severance takes place, the blood supply from the 
heart at once comes to an end, and with it all conscious- 
ness, — every function of the brain, every psychical activity, 
and all life ceases. 

A few instances have occurred of men having the upper 
part of the spinal marrow so compressed by the dislocation 
of one of the cervical vertebra, that the communication be- 
tween the body and the head was completely cut off 
Respiration and ciroiladon and along with these the nutri- 
tion of the brain continued, though imperfectly. Such 

* Since the above ttatement was first written, it lias been thoroaghly borne oat 
bf pliysiolosical experimenU. If the head of an animal, such as a dog or cat, is 
cut off, tlie severed head gradoally loses its irritability ; the eyelids close, the ejres 
become doll, the nostrils motionless. But if at this moment arterial defibrinated 
Uood is injected into the arteries, the previously dead head gradually revives ; 
the eyelids open, the nostrils expand, heat and sensation retnm, the eyes grow 
bright again, and looking at the bystanders, torn in their orbits. If the anfanal is 
called by iu name, the eyes turn to the phue from whence the call proceeds. 
These signs of returning viUlity last as long as the injection continues, and 
disappear and return again as the operation ceases and is resumed. This inter- 
esting experiment has not yet been made with any decapiUted men, but it may 
be faiferred that exactly the same result would foHow. Brown-S€qnard, to whom 
we are principally indebted for the above experiments, has tried the same plan 
with a newly ampuUted human arm, which had become cold and senseless. After 
a fcw moments heat, irriubility. contractility, fai ftct all the normal activities 
returned to the dead limb, and Dr. Brown-S^nard was able to coothiue the 
•sperimcBt with the aunt result until frtlgue compelled him to stop. 
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unfortunates are dead while living. The whole body is 
entirely bereft of sensation and motion ; it is a corpse; life 
continues only in the head and in the immediately adjacent 
parts to which nerves are distributed from it 7>4^ 
psychical existence, however^ of such injured persons re- 
mains perfectly unimpaired^ at least for a time; they are 
as it were, living corpses, 
( The thesis that the brain is the seat of the soul is so 
J firmly established, that for a long time past the legal en- 
"a actments relating to monstrosities have been founded upon 
I it A monstrosity with one body and two heads counts as 
two persons, whilst such a creature with one head and two 
bodies counts only as one. Monstrosities without a brain, 
the so-called acephcUi, have no personal status in law. 
Lastly, Herr Ennemoser has discovered that the soul re- 
sides in the whole body. If Herr Ennemoser had been 
unfortunate enough during his life to lose a leg by amputa- 
tion, he would have found by experience, to his no small 
surprise, that hb soul-life and his psychical existence had 
thereby experienced no essential injury or alteration. 

Quite recently an attempt, based on experiments on ani- 
mals, has been made among physiological scientists to 
weaken the hitherto unimpeached view that the only seat 
of the soul is in the brain, by attributing to the spinal cord 
a share in sensation and voluntary movement, and founding 
thereupon the well-known theory of the so called spinal- 
cord-soul. These experiments prove nothing, at least for 
men and all the higher vertebrates, while the reasons mili- 
tating against it are so strong and so general that science, 
at any rate up to the present time, has not been able in any 
way to accept such a limitation. 

There is one additional thing that must not be lost sight 
of, and this b that those who look upon the soul, not as a 
resultant of the brain-substance, but as an ens perje or a 
self-existent being, have frequently contended that the soul,- 
under certain circumstances and for a brief spell of time, 
might leave its seat in the brain and take up its residence 
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in some other part of the nervous system. Such a part has 
been especially mentioned as the solar plexus — a plexus or 
network of the sympathetic or vegetative^ sometimes termed 
ganglionic or visceral nervous system, — situated in the up- 
per part of the abdominal cavity. This nervous system, 
running down each side of the vertebral column, with nu- 
merous ganglia and outgoing nerves, and regulating the 
visceral movements connected with nutrition, generation, 
and secretion, is closely united by numerous fibres, both 
anatomically and physiologically, with the brain and spinal 
cord ; it nevertheless maintains a certain independence, re- 
calling the conditions of the lower animal world, by means 
of the numerous ganglia or nerve-knots containing gray 
matter ; and by its separation from the so-called animal 
nervous system, that is to say from that which relates to 
sensation and motion, it represents one of the most im- 
portant advances brought about in the perfecting of the 
animal economy by division of labor. Without this division 
of labor the animal life or psychical life embracing the 
province of higher nervous activity, could not possibly 
attain to that high degree of perfection and capacity for 
work which it reaches in man and in the higher mammalia, 
whilst the life of the lower and lowest animals exhausts itself 
more or less in the lower activities of the sympathetic sys- 
tem. Therefore, however great may be the part played in 
these lower activities and in the whole process of nutrition 
of the body by this sympathetic system, it is yet in no way 
concerned with the duties of the central organs of the 
animal nervous system, or with psychical actions proper. 
Notwithstanding this, people have not hesitated in setting 
this harmless nerve down as an accessory to the mystical 
and speculative sins of our time, and charging it with a 
share in the phenomena which are generally designated as 
the night-life of the soul. Thus, for instance, this nerve is 
stated to enable somnambulists, or persons under the in- 
fluence of animal magnetism, to read sealed letters or to 
tell the hour on watches held, while their eyes are closed, 



266 FORCE AND MATTER. 

on the pit of their stomachs, and lots more of the same 
kind. 

We deem it our duty to go more thoroughly into the 
most important of these phenomena, partly to vindicate 
our opinion that the peculiar seat of the soul is in the 
brain, partly and still more so for yet another reason. An 
attempt has been made to take advantage of some of the 
phenomena alluded to, especially those of clairvoyance^ 
second sight, presentiments, dreams, and lately even the 
gross deceptions of spiritualistic jugglers, in order to prove 
the existence of supernatural and supersensual powers and 
manifestations. Within them has been sought the certain, 
though obscure point in which the spiritual and human 
worlds are thought to meet ; people have even gone so fax 
as to point to these phenomena as the door through which 
might some day be seen the dawn and the sure and certain 
promise of a transcendent existence, of the realm of spirits 
and of God, and of future life. It was hoped also that by 
this method we might come on the track of those unknown 
and mysterious "things in themselves,'* which, according 
to the philosophers, are hidden behind the phenomenal 
world which is alone accessible to our methods of observa- 
tion, although the simplest reflection would have shown 
that, if understood but approximately, they would no 
longer be ' ' things in themselves." Even so great a thinker 
zs Schopenhauer was so far misled by hb philosophical 
doctrines as to believe with enthusiastic faith in the artifices 
of a peripatetic magnetizer called Regcuszoni, 

All these things, so far as they relate to life outside of or 
above nature, appear as mere idle fancies before the clear 
eye of science and experimental investigation ; fancies to 
which human nature has at all times resorted, in order to 
appease its longing for the miraculous and the supersen- 
sual, handed down to it from andent reminiscences. This 
longing appears now in one, now in another form, accord- 
ing to the changing conditions of the age. The sel&ame 
superstition which in former centuries was represented by 
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belief in witches, wizards and evil spirits, by the notions of 
diablerie and of people being possessed of demons, by 
vampyrism and similar delusions, appears in a modem 
garb as table-turning, spirit-rapping, and spiritualism, as 
psychography, somnambulism, and so on. No doubt, 
educated people often consider that belief in miraculous 
and supersensual things is a special characteristic of the 
uneducated classes ; but the contrary has been strikingly 
shown by the " fluid-mania," and by the success which, 
in the best classes of society, has attended the legerde- 
main and dap-trap of ma^edzers, clairvoyants, thauma- 
turgists, spiritists, h3rpnotists, and other jugglers. 

Among the phenomena constituting the night4ife of the, 
soul are usually reckoned : The startling of pr^^nant 
women, animal magnetism with its accompanying phe- 
nomena of .clairvoyance, the conditions of sleep, sleep- 
walking, and somnolency, presentiments, second sight, 
ghostly apparitions, and sympathetic or miraculous cures. 

The startling of pregnant women has no particular bear- 
ing on the subject we are dealing with, being as a rule rele- 
gated at this day by the best authorities to the realm of 
fables. 

Magnetic sleepy sometimes caused by continued stroking 
of the body, and sometimes called fordi without such con- 
tact and without any definite external reason — as in idioso- 
somnambulism — is alleged to result in a state of uncon- 
scious spiritual ecstasy ^ which occasionally, and in the case 
of some specially endowed persons, chiefly women, rises 
into veritable clairvoyance. While in a state of ecstasy , 
the patients are said to reveal greater intellectual power 
than b habitual with them ; they speak fluently in foreign 
tongues and in other and more complex dialects than their 
own, and on matters of which, while awake, they are per- 
fectly ignorant The magnetized are said to have some- 
thing ethereal or illuminated about their whole person, re- 
minding us of their direct relation with the supernatural ; 
their voices are clear and solemn. If this condition reaches 
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actual clairvoyance^ they are stated to be able to give ac- 
curate information of things lying outside the natural 
purview of our faculties, to read sealed letters, tell the time 
marked by a watch laid on the pits of their stomachs, read 
the thoughts of others, see into the future and at a distance, 
and so on. Lastly, such persons give revelations about 
heavenly things and things of another world, about the 
goings-on in heaven and hell, the condition of things after 
death, about spirits and the souls of departed persons, etc., 
etc. ; but it has been noticed these revelations always agree 
in the most remarkable manner with the views of the 
churches or clergy under whose influence the somnambu- 
list happens to be. 

Clairvoyance, in its present yjTfw, but not in its essence^ 
is an invention of modem times. Among the ancient 
Greeks, the soothsaying Pythoness on her tripod was a 
clairvoyante of an antique kind, who was prompted by the 
hierophant to give her answers, the same as the answers of 
our modem somnambulists bespeak prompting. During 
the middle ages, the various outbreaks of religious insanity 
brought similar manifestations of inspiration in their wake. 
An interesting example of this sort is yielded by the often- 
repeated stories of the exalt/s in Languedoc. An instance 
oi modem inspiration, almost more remarkable than the 
foregoing, is offered by the ** mediums" in America, who 
pretend that they are employed by spirits hovering between 
heaven and earth to make writings, oftentimes very volumin- 
ous, known to the public. Mediums receive their inspiration 
in a half unconscious condition, and write down things which 
far transcend their knowledge and ability. One of the most 
notable and most celebrated of those mediums, A, J. 
Davis, living near New York, and writing in a theosophi- 
cal sense, had made so close an acquaintance with the 
spirits that he could give their weight within three or four 
ounces ! 

There can be no scientific doubt that all allied cases of 
clairvoyance or supernatural inspiration rest on fraud or 
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niusion. Clairvoyance^ that is, perception beyond the 
natural reach of the senses, is, on physical grounds, an im- 
possibility. It is a natural law, which can be denied by none, 
that man requires eyes to see and ears to hear, and that 
the senses are subject to a certain limit in space, which they, 
are unable to exceed. No one can read an opaque sealed | 
letter, nor see from Europe to America, nor look into the I u/ c^^ ' 
future, nor read the thoughts of others, nor perceive with V^ ^* nj 
closed eyes what passes around him, nor perform intel-[ » ^V 
lectual work which transcends his knowledge or ability. \ '^^^^ ^ ' 
Those truths rest on natural laws which are immutable, andj^t*^-^ {{j^* 
of which, by analogy with natural laws generally, it may R u» *- krrM 
be said that they admit oi no exception ; none the less 
there are philosophers who hold that in the somnambulist 
the subject is relieved of the non-real but merely subjective 
Umits of time and space, and that therefore an insight into 
the future and into distance is conceivable and possible. 

In reality it has never been possible to substantiate such 
a deviation from the regular course of nature ; or in other 
words, no reasonable and unprejudiced person has ever 
observed such a deviation. Spirits, ghosts and miracles 
have, until now, been seen only by children or by imbecile 
and superstitious people. Whenever such pretended super- 
sensual manifestations have been closely looked into, they 
have come to nothing. All the twaddle about the intrusion 
of a higher or spiritual world into ours, or of the existence 
of departed spirits, has been found to be unmitigated non- 
sense. No dead man has ever yet returned to the 
,^^^^^^arth. There are neither table-turning nor other spirits. 
"Science," says F. A. Lange, ** knows but one kind of 
spirit, the humany All this admits of no doubt in the 
eyes of the scientist who has trained himself by observation 
and experience of Nature ; constant contact with Nature 
and her laws has imparted to him a deep conviction that 
these laws admit of no exception whatsoever. No doubt 
the majority of people, that is to say the great multitude, 
think otherwise, for they are always inclined to give more 
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credence to one fool than to the sayings of seven wise men. 
There is no hdp for them but education. 

The absolute impossibility of the existence of such a thing 
as clairvcyance having been conclusively proved by science, 
each alleged instance of such second sight has been shown 
by sober and trustworthy observers to rest on mere decep- 
tion or delusion. As fkr back as the year 1783, when the 
famous magnetizer Anton Mesmer happened to be in Paris, 
a scientific commission, headed by the famous Baiify^ 
made a full report on the subject, in which, as the result of 
a careful examination, it was stated that the whole matter 
was a downright swindle, resting upon hallucination, de- 
ception of the senses, excitement of the imagination and 
tendency to imitation. The Paris Academy of Medicine 
arrived at the same result by numerous and searching ex- 
periments. In the year 1837 this Academy offered a prize of 
3000 fiancs to any one who would, within three yeaii from 
date, read through a board. No one obtained the prize. 
In the year 1853 ^ scientific commission appointed ad hoc 
at Geneva went through a number of experiments with M, 
Lassaigne and Madame Prudence Bernard^ a celebrated 
Paris clairvoyante^ but the result was purely negative. 
Qairvoyance has been nowhere, whenever proper rules 
have been made to exclude fraud and deception. In the 
same year, 1853, LAmise Braun, of Berlin, the well-known 
miracle-working maiden of the Schifferstrasse, who, for 
four years, had deceived thousands of people and had 
actually been asked by the highest authority in the land to 
restore sight to a blind king, was convicted by a jury as a 
common swindler. In the year 1857, ^^ol, jFenton of Bos- 
ton offered a prize of 500 dollars for clairvoyance or for the 
exercise of supernatural powers, as for instance pla3ring a 
piano or tilting a chair without touching the object. No 
less than fourteen of the most famous American mediums 
tried for it, but without result One of the four professors 
of the commission presided over by the famous Agassiz 
declared on June 29, 1857, ^^ ^^ whole was deception 
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and fraud, and cautioned the public against such practices. 
It is nevotheless true that among the dear-headed Yan- 
kees spiritualism flourishes to a large extent and that year 
by year it supplies hundreds of inmates to the lunatic 
asylums. The contagious nature of this description of 
mental disease has been lately (1878) shown in an Italian 
town in the province of Udine, where one person who pro- 
fessed to be possessed with " evil spirits'' gradually made 
a large number of possessed people (mostly women), of 
whom some claimed to be prophetesses and clatrvoyanies. 
The district was finally put under martial law, and seven- 
teen of the " possessed " were conveyed to the asylum at 
Udine (Compare the report of Dr. Colin in the AnnaUs 
d'Ay^ihu.) 

The author has had an opportunity of carefully watching 
a clairvoyanie, of whom remarkable stories were related, 
under circumstances in which fraud or any idea of personal 
gain on the part of her magnetizer was hardly to be thought 
of. In this instance, the clairvoyance of the lady proved such 
a dead £ulure that all the revelations she made were either 
&lse or else expressed in such general terms that there was 
really no meaning in them. During the clairvoyant state 
she gave the most ludicrous reasons for her blunders. Her 
clairvoyance having turned out an egregious failure, she 
passed into a state of celestial ecstasy, in which she con- 
versed with her Ange or guardian angel, and repeated 
religious verses. In doing so, she once came to a dead stop, 
and to assist her memory, had to begin the stanza over again. 
No such thing as a condition bespeaking higher intel- 
lectual £iculties was revealed during her ecstasy ; her 
diction was quite commonplace, and her expression awk- 
ward and uncultured. The author left her with the con- 
viction that she was an impostor, who deceived her pro- 
tector. Yet there were gentlemen in the company who 
would not believe that there was any fraud. 

After all that has been said, it cannot be doubtful that such 
supersensiial and supernatural powers do not exist and can 
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never have existed, and that there is no sense in the state- 
ment that the soul under such circumstances flies from the 
brain to the sympathetic system and there unconsciously 
achieves unnatural things. 

Sympathetic or miraculous cures all rest either on fraud 
or on imagination, except so iar as the psychological power 
of faith or imagination may come into play. Their range 
is as wide as the world and as old as history. Homer's 
great hero, Achilles, possessed wonderful powers of heal- 
ing in his right toe, and Plutarch relates that king Pyrrhus 
healed hypochondriasb by rubbing with his right toe. In 
Egypt, the emperor Vespasian performed miraculous 
cures with his foot. To say an3rthing further on the physi- 
cal impossibility of such cures would be an insult to the 
understanding of our readers. 

The same remark applies to the appearance of spirits in 
whatever form they may come, whether as r^^lar ghosts, 
or as table and furniture spirits, or as Weinsberg demons, 
or as Davenport's press, bell or trumpet spirits. Such 
astounding aberrations of the human mind can only be met 
with the soothing words of Vitale, **that even the most 
ludicrous follies find heads that are made to believe in 
them." 

< As T^g^iT As forebodings and second sight by which things 

or circumstances are seen or known that have happened, 

are happening, or shall happen at other times or in other 

places, and in which the prescience of death forms the 

principal part, all that has already been said of claivoyance 

"\ holds good for them as well. It is a sad sign of the times 

) and of philosophic error that we find even excellent writers 

I and learned men, prompted bythe pressure of philosophical 

I prejudice, who advocate such notions, and periodicals of 

I high standing that are not above imbuing the public with 

V such horrible nonsense. 

The wide range of dreams has lately been turned to 
account in exactly the same way. Their psychological 
significance — or rather non-significance — has long been 
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recognized by the common proverb : ** Traume sind 
Schdume / * ' (Dreams are mere froth.) 

Somnambulism (sleep-walking, lunacy, and somnambu- 
lism proper) is a condition of which, unfortunately, very 
little is known by exact and trustworthy observations. Yet, 
even without possessing an accurate knowledge of them, we 
are able to designate as fables and accordingly reject the 
mythical and absurd stories related about somnambulists. 
No somnambulist can run up walls, or speak in languages 
unknown to him, or achieve intellectual tasks which are 
above the reach of his Acuities. Apparendy there is 
nothing more than the mere outcome of memory in all that 
seems mysterious in the whole matter. 

A certain form of artificially induced night or sleep-walk- 
ing or artificial somnolency is termed hypnotism (fi-om the 
Greek word v^Kvoi:^ sleep) ; this had been known for a length 
of time, but only of late has it been brought under general 
observation by the exhibitions of the Danish magnedzer, 
Hansen, It is a condition of sleep or stupefaction, arti- 
ficially induced by external influences on the nerves of the 
senses or of tiie skin, and generally accompanied by a loss 
of sensation, muscular rigidity and partial palsy of the 
nerves and senses ; it apparendy consists in a fiinctional 
disturbance or suspension of activity in certain parts of the 
cortex of the cerebrum. It therefore belongs rather to the 
province of pathology than of physiology, for there are but 
few persons who, having a leaning that way owing to a 
certain irregularity in the condition ol their nervous or 
blood system, can be thrown into h)rpnotism. In this case 
there can be no peculiar nor special power of the mag- 
netizer or experimenter, nor can the phenomenon be traced 
to the development of supernatural capabilities, for all the 
experiments tried in this direction have completely failed ; 
the whole effect is brought about by strictiy natural causes. It 
b probable that hypnotism accounts for much that occurs 
at exhibitions of animal magnetism, which the public are 
unable to understand, e, g. the loss of sensation or a start- 
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ling magnetizatioii from a distance ; and it is not likely 
that a long time will pass before we shall find out the true 
nature of this highly interesting condition by accurate 
observations. 

From all that has been said in this and in the previous 
chapters* we are led to endorse the words of O. UU, who 
says : "It cannot be denied that perception by the senses 
is the source of all truth and of all error, and that the 
human mind is a product of metabolism." 



4 
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Innate Ideas. 



Nibll est in inteUectu, qood non fiierit in lensu. 

Tliere ii in our mind notliing that has not been in oar senses.~M olbschott. 

Thb secret of direct knowledge is sensation.— L. Pbub&bach. 

THE question whether there are such things as what 
Voltaire calls idies innies and Locke designates as^ 
innate ideas, is one of the oldest, and in our opinion 
one of the most important items of research in Nature. By 
answering this question we satisfy oiu^elves also as to 
whether man, the product of a higher world, has received 
the form and environment of this existence as something 
alien and foreign to his own essence, with the tendency to 
shake off the earthly vei| and to return to his spiritual 
origin ; or whether he is in a necessary and indissoluble 
connection, in his spiritual as well as in his bodily nature, 
with the world that has produced and conceived him, and 
whether he has received his own essence from this world 
in such a way that he cannot be separated from it without 
perishing himself — as the plant cannot exist and live 
without the maternal soiL The question is not one shrouded 
in an impenetrable mist, but it has, as it were, flesh and bone 
to it and can be understood without that philosophic clatter 
of words, which too many people, unfortunately, still re- 
gard as the true language of wisdom. Happily, that philo- 
sophical labor of Sisyphus to which, in Germany, during 
the first half of our century, so many eminent men devoted 
their lives and their efforts to no purpose, has met with a 
stout barrier in our own time in the appearance of empiri- 
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cal or experimenal science and the vast success achieved 
by it The mere philosophical phraseologists with their 
obscure and prolix language are getting fewer and fewer 
every day, and the tendency of the age is an honest 
striving aAer philosophic truth and clearness, and after the 
revival of a philosophy based upon the criticism of actual 
facts. 

The French philosopher Descartes, or Cartesius, taught 
that the soul entered the body, armed with every possible 
knowledge, and having only forgotten it when leaving the 
mother's womb, gradually came to remember it again 
later on. The English philosopher Locke, the founder of 
Sensationalism (bom 1632), argued against this view with 
great force and contended against the theory of innate 
ideas. According to him, all ideas spring on the one hand 
from experience and observation, on the other from in- 
ward reflection on that which has been acquired by ex- 
perience or observation. In this he followed his famous 
countryman Thomas Hobbes (bom 1588), who had taught 
even more plainly that all knowledge originated in ex- 
ternal experience and that reason and understanding 
were nothing but reckoning with impressions arising from 
sensations and conveyed by the nerves. According to both, 
the course of knowledge is not from the general to the 
special or individual, but the reverse ; the latter precedes 
the former. 

Upon the strength of actual and incontrovertible facts we 
have no hesitation in declaring ourselves opposed to 
the theory of innate ideas, opinions, or truths, as set forth 
by Plato or Descartes. There are no prepared conceptions 
in our thoughts, neither are there any innate ideas or moral 
truths which remain unchanged at all times, under all cli- 
mates, and among all individuak and nations. On the 
contrary, daily experience clearly proves that exactly the 
opposite is the case, and that in these things the greatest 
possible variety may be found everywhere. It further 
teaches us most conclusively that thought in man, as 
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Virckaw remarks, "develops but gradually," keeping pace, 
in doing so, with the number and importance of the im- 
pressions received, and in the working-out of these by 
the organ of thought Man, the same as any animal, is de- 
veloped gradually in the maternal womb scarcely to be 
distinguished in form and size from an insignificant plasm, 
by the eye, even with the help of the microscope. At a 
certain stage of this developement, the embryo becomes 
capable of movement within the womb, but these move- 
ments are not spontaneous ; they are induced by what is 
called reflex. The embryo does not think, it is not 
self-conscious, and when, as Prof Kussmaul assumes, 
intelligence begins to develop in its lowest form, this takes 
place only by means of the obscure sensations which may 
be caused by touching the sides of the womb and by the 
absorption of the amniotic fluid. No trace of remembrance 
of this embryonic condition is ever found in man's after-life. 
In connection with this it is important to glance at the 
somewhat ludicrous scientific discussion which has taken 
place as to the exact period of the quickening of the human 
embryo^ a controversy which became of practical value 
directly the killing of the embryo began to be considered 
a morsd and legal offence. Seeing that such a crime can 
only be committed against a living being, it was of the 
greatest importance to know at what period the personal 
soul assumed its seat or place in the embryo during the 
progress of gestation. The scientific and logical impossi- 
bility of fixing a date proves the absurdity of the whole 
theory according to which a higher power breathes into 
the foetus or tmbom being a ready-made soul, equipped 
with certain ideas. Accordingly, the Roman jurists put 
forth the view that the embryo should not be regarded as 
a distinct being, but only as a part of the maternal body, 
belonging to the mother and being within her power. The 
destruction of the embryo was therefore permitted by law 
and custom among the Roman women, and the Greek 
philosophers PlcUo and Aristotle declared themselves in 
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favor of this custom. The Stoics considered that the child 
only received a soul when it first began to breathe. In the 
time of the Roman jurist Ulpianus (A. D. 200), the de- 
struction of the foetus was first prohibited, and this indeed 
was owing to the influence of Christianity, which r^^arded 
the foetus as an immortal being, partaking of Adam's fall, 
and therefore doomed to everlasting damnation if it was 
killed unbaptised. The Corpus Juris fixed the fortieth day 
after conception as the period of the soul entering into the 
foetus ! The later jurists were of opinion that conception, 
quickening and psychical life all occurred simultaneously — 
a view which is not consonant with scientific experience. 
Any one who has ever seen a human or animal ovum 
under the microscope, with the speiinatozoa that have 
penetrated within it, can only smile at this idea of an egg- 
soul. No doubt, this germinal matter must be imbued with 
the physical and material tendencies and dispositions that 
are inherited from the parents, and on the basis of which 
its psychical or intellectual faculties are developed later on 
in the same way as its physical characteristics ; but it 
would be utterly preposterous to speak of such a thing as a 
real psychical or spiritual stock exbting therein, or of its 
innate notions, knowledge or ideas. 

In earlier ages we meet with no such religious and philo- 
sophical exuberance as is inherent to ours and which often 
causes the simplest things to be looked upon in a false 
light. Moses and the Egyptians held the deliberate opinion 
that the child in the mother's womb has no soul. Ac- 
cording to the morality of the Talmud^ the unborn child is 
only a part of the mother, and artificial abortion is per- 
missible. This was also the case throughout all antiquity, 
and continues the same now among a large number of non- 
Christian nations. In Arabia, the Islam was the first to 
put an end to this pernicious offence against public morals. 

Neither is it possible or conceivable that at the birth, or 
at the moment when the severance takes place between 
mother and child, a ready-made soul, that has been espy- 
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ing that very instant, suddenly makes its appearance and 
takes possession of the new dwelling, in the same way as 
the evil spirit entered the possessed. The psychical or 
spiritual existence of the individual develops gradually and 
very slowly as a result, of the interaction that takes place 
between the individual and the external world by means of 
the awakening senses. It is, as we have seen already, 
quite possible, nay, it seems certain, that in the womb, 
chiefly by hereditary transmission, the bodily organization 
of the new individual acquires certain tendencies and pre- 
dispositions which, at a subsequent period, when impres- 
sions from without arrive, will develop into intellectual 
properties and characteristics. Both among animals and 
men there may be transmitted, from parents to their young, 
gradually developed tendencies, mental habits, or disposi- 
tions of the nerve-system or the thought-organ, acquired 
during life, and tending in a definite direction ; but a con- 
scious conception, idea or dear intellectual knowledge can 
never be inborn as sucAJ* 

The theory put forward by Rudolf Wagner^ one of our 
most distinguished ph3rsiologists, in conjunction with the 
philosopher H. Lotze^ as though the existence of an im- 
materal, divisible and transmissible soul-substance were 
proved by the physiology of generation and the trans- 
mission of mental peculiarities from parents to children, is 
utterly untenable and rests on the £adse notion that the 

* The sucking of Uie newly-born child at Uie moUier*! breast is not the result of 
a conscious thought or a voluntary act, but is purely refUx ; in other words, it is 
brought about mechanically by the aid of a well-known process in the nerves, in- 
dependenUy of volition and consciousness. The child therefore not only sucks at 
the breast, but at anything put into its mouth. There are also children who have 
to be Uught with much trouble to suck properly. Here again inherited tendency 
or impulse may come into play. See Schneider's Der ihtTruche H^ilU, (Leipzig, 
1880). Altogether, if in the life of men or s^ more of animals there are often 
found phenomena which have the appearance of innate ideas, these are alwajrs 
to be explained by the laws of ** heredity,** first set in the right light by the influ- 
ence of the Darwinian theory. On this question foU and complete details may be 
found in the Author's pamphlet on DU Afackt dir Vertrhiing^ (Leipzig, 1883). as 
well as in the work by Th. Riblot on Heredity, (Leipzig, 1876), which deals with 
the matter treated of here. 
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germinal matter of animals has actual psychical contents. 
Such cannot be divided, nor transmitted, nor inherited. 

The further development of the childish mind, proceed- 
ing by sensational paths and in conformity to the teaching, 
training, and example received, always within the deter- 
minate limits of its bodily organization and conditions, 
militates so clearly and irrefutably in favor of the objective 
origin of the soul that no theoretical argument is capable 
of shaking it While the mind grows in strength and 
practice, while external impressions cumulate and are re- 
peated, an internal picture of the external world forms 
itself slowly and gradually on the maternal basis of the ex- 
isting organ of thought, and views, ideas and conceptions are 
created. A long and toilsome period must elapse before 
man reaches full self-consciousness and learns to gradually 
turn his organs and limbs to certain uses, and before he 
distinguishes himself as a person from the All. An illus- 
tration of this is that children never speak of themselves at 
the outset in the first person. This gradual, unbroken, and 
partly unconscious mental growth, causes man, in the 
sequel, when in full possession of his mental &cultieSy to 
forget his origin, to despise his mother, the world, and to 
regard himself as the direct son of heaven, from which he 
imagines that knowledge, or his whole conceptual world, 
has come as a spiritual gift 

But he is taught better by an unprejudiced survey of his 
past and a glance at those unfortunate ones to whom 
Nature has denied the possession of one or more of the 
senses, and who, such as deaf and dumb persons, can only 
be educated partially into a condition worthy of humanity. 
The same holds ^ood of those unhappy creatures who, by 
avarice or cruelt>% have been shut up as children in dark 
isolated places, and there held sequestrated of all human 
fellowship and kept without any mental impulse ; or again 
of men who, from their earliest childhood, have grown up 
far away from human society, in woods, among animals, 
and so on. They live and feed like animals, they have no 
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psychical sensation, save the craving for food, and show no j 
trace of that godly inspiration or "divine spark'' which / 
in the spiritualistic view should be ** innate " in man. / 

The animal world also affords clear proofe in opposition 
to the theory of innate ideas, although the so-called m- 
s/tnci of animals has been put forward as strikingly sup- 
porting this theory. In a future chapter we will try to show 
that nowhere is there to be found ^Xi instinct, in the generally 
accepted sense of an unconscious, immutable, irresistible, 
never-erring natural impuke, directed to the achievement 
of definite objects, and whose origin can only be explained 
by divine or supernatural intuition ; but that animals, like 
men, think, learn, perceive, experience and reflect, al- 
though in a less developed proportion or d^^ee. More 
particularly are animals taught, like men, and they do learn 
by the influences of their surroundings, of parents, experi- 
ence, age, example, etc. , even though they may be moulded 
more than are men, to one or another mode of thinking, 
acting, or feeling, by the tendencies and dispositions of the 
nervous system inherited from their parents and ancestors. 
Thus, the well-known proficiency exhibited by song-birds in 
singing is by no means innate as such, but the innate ten- 
dency must be called forth and developed by teaching 
and example. Therefore the identical kind of birds, such 
as goldfinches, have quite different songs in different 
countries ; many songsters imitate alien songs ; and single 
birds, especially those that are reared in solitary confine- 
ment, always remain clumsy singers and sing strange notes ; 
in some places there are no good singers, because the best 
have constantly been caught and can give no instruction ; 
the yellow-hammer of Germany has a cadence quite dif- 
ferent from that of the Alps ; no two singers are found to 
be quite identical ; and individual birds are often heard to 
r^^larly rehearse their songs. 

An attempt has also been made to use animals as living 
advocates of the theory of innate ideas, by arguing thus : 
Animals possess senses just the same as man does, and 



282 FORCE AND MATTER. 

often much keener ones, yet they remain but animals. But 
those who adduce this as evidence overlook the general 
differences that exists between man and animal, especially 
the difference in the size and organization of the thought- 
organ, as well as the difference of physical structure and of 
the conditions of life. The senses are not the producers, 
but only the mediators of intellectual qualities. They 
transmit impressions from without to the brain and nervous 
system, which elaborate them in conformity with their 
material nature and energy. WUhaui the senses thb 
whole process cannot go on, and therefore the senses are 
the source from which all knowledge arises direcdy. But 
even ttnih the senses, however keen they may be, tiie pro- 
cess can only go on to a limited extent, when the thought- 
apparatus is not well formed or devdoped. In a former 
chapter we spoke at some length on the relationship that 
exists between the animal and the hiunan brain. The 
brain possesses innate talents or dispositions to be active in 
one direction or another, but it possesses no innate ideas, 
views, conceptions or knowledge. Nay, all these talents 
and dispositions will ever remain without reality and with- 
out development, if impressions from without are wanting ; 
these are just as necessary for the evolution of a real men- 
tal or psychical capacity as one chemical body is necessary 
to form a chemical compound with another. 

The existence of certain general ideas or mental con- 
ceptions has been brought forward in refutation of the 
sensational theory ; these, it is alleged, rule so largely and 
with such power, definiteness and generality in the life of 
the individual and of nations, that it is impossible to regard 
them as originating empirically or through experience ; 
therefore, it is said, they must have originated in human 
nature as such, and be indelibly stamped thereon by a 
higher power. Among these are to be reckoned above all 
metaph3rsical, aesthetic and moral conceptions, such as the 
ideas embodied in the words true, beautiful and good. 

These objections are easily met. First of all it must be 
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remembered that what is called the ideal is not the work 
of a single individual, but is the intellectual blossom or 
fruit won by the whole race and by the united toil of many 
centuries and countless generations. The idea thus gradu- 
ally acquires a certain historical right and objective form, 
so that in time the individual is no longer obliged to per- 
sonaUy go through the whole process from the beginning, 
but only needs to take in that which exists already ; and 
in doing so he is powerfully assisted by the disposition of 
his organs of thought toward this special form of activity, 
inherited from his parents and ancestors. Only slowly and 
gradually the aboriginal primal man, tossed about wildly 
by the storm of hb animal desires, rose from mental in- 
anity to the idea or ideal. 

"Art, poetry, science, morality, all these highest mani- 
festations of the human mind," says Riboi^ ''are like a 
fragile and costly plant, that has come up late and been 
fertilized by the long toil of countless generations. The 
idea has not revealed itself once and for all ; it unveiled it- 
self gradually.*' 

Without this necessary retrospect at the historical evolu- 
tion of the ideal, it may appear to the individual — who 
has acquired it from the first moment of his existence by a 
thousand invisible threads, and who suddenly finds it in his 
consciousness — as though that ideal must necessarily be 
innate. But it could never have been evolved in historical 
time without that definite relation of the objective world to 
the perceptive faculty of the individual. It therefore be- 
speaks a very limited range of ideas to be so much bound 
up in supernatural notions as to say, like Liebig^ that we 
do not know ''whence the ideal originated." 

The same argument holds good for "a priori ^^ ideas 
relating to certain forms of thought or perception, such as 
HnUy space and causality, with regard to which many 
philosophers maintain that they were originally implanted 
in our minds prior to and independendy of all experience, 
and that we are therefore only able to think according to 
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these forms. This latter remark is doubtless true, but not 
because the human spirit was originally so formed by a 
Higher Power, but because the ceaseless interaction that 
has been kept up from time immemorial between the 
human mind and the external world has not had and could 
not have had any other result Perhaps also the extension 
in space of our organ of thought, and the succession in 
time of brain-processes, are sufficient in themselves to ex- 
plain this apparent innateness of the conceptions of time 
and space. 

Another thing must also be noted, which reduces to 
nothing the divine or supernatural, and therefore innate 
origin of ideas, as set forth by the ideal philosophers : If 
aesthetic, moral and metaphysical ideas were innate, direct 
and supernatural, it is obvious that they would have to 
show a perfect similarity everywhere and under all circum- 
stances ; they would require to have an absolute value, and 
an absolute worth. But in reality we find that they are in 
the highest degree relative and changing, that they exhibit 
the greatest and widest divergencies at different times 
and among different nations and individuals — which di- 
vergencies are so great that the very opposite takes place. 

As far as aesthetic conceptions are concerned, no stronger 
proof can be given of the unstable and changing, relative 
and undecided character of these than what is called/askion, 
which is often pleased with the most marvellous and repul- 
sive things and not unfrequently with the most incon- 
ceivable monstrosities. The ideas of beauty are like the 
ideas of suitability. A thing appears suitable or beautiful 
to us, because we are accustomed to or acquainted with its 
existence or appearance, because it has become suited to 
our eye, or because the sensation of the eye-movement or eye- 
stimulus has gradually adapted itself to it. On the same 
ground, we should in all probability find it no less beauti- 
ful and suitable if it had gradually attained this agreement 
with our want or sensation under some very different shape. 
Therefore, as a rule, all those sights appear beautiful to 
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man which most frequently come before him and excite his 
perceptive apparatus in an accustomed fashion, while all 
unacustomed or anomalous impressions produce the con- 
trary effect. Things which at other times and amongst 
other people aroused, or still arouse, the greatest admira- 
tion or delight, appear to us repulsive or revolting, while 
on the other hand we are charmed with that to which 
others are indifferent. Thus, classical antiquity, despite its 
high aesthetic culture, had scarcely a conception of the 
beauties of Nature which we admire so highly, and it min- 
gled in its works of art human and animal forms in a 
manner that seems to us unbeautifiil and undignified. South- 
em people admire only clear bright colors, because their 
eyes are accustomed to a brilliant light-stimulus, while 
Nothem folk, less accustomed to this, give the preference to 
sofler darker shades. 

It is impossible, as Darwin very accurately remarks, that 
there should be in the human mind any general standard 
of beauty in relation to what lies immediately around us, 
or in relation to our own bodies, seeing that in this we 
meet the strangest varieties or antitheses. A Chinaman 
considers a woman charming who is as fat as possible, ha^ 
stunted feet, oblique eyes and large ears, whereas all these 
are to our taste repulsively ugly. The Japanese admire 
only a yellow skin and stain their teeth black, because to 
them it seems hideous to have white teeth like a dog ; 
while our poets find nothing they praise more highly than 
the dazzling pearls of their fair ladies' teeth. The inhabit- 
ants of the island of Ceylon, by chewing betel-nqt, have be- 
come so accustomed to the sight of black teeth, that white 
teeth appear ugly to them ; and the long slightly curved 
noses of the Cinghalese met with so little favor in the eyes 
of the Chinese conquerors of their island, in comparison 
with their own flattened ones, as to make them send home 
an official report, saying that the dwellers in Ceylon were 
an ugly race, with beaks in their faces instead of noses. 
The Batokas of South Africa knock out the two upper 
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incisors, when persons of either sex come to the age of pu- 
berty ; in consequence of this the lower incisors grow to an 
unusual length, and the whole iape acquires an unpleasant 
and aged appearance. Yet every girl who has not under- 
gone this horrible operation considers herself as ugly. At 
all times and in all coimtries, generally speaking, people of 
the most diverse races and nations have endeavored to im- 
prove or beautify their bodies by disfiguring or cutting 
about different parts of it, so as to suit the general or indi- 
vidual taste. Striking out or pulling out teeth or filing 
them short or to a point — the very teeth which are neces- 
sary for use and beauty and the loss of which is artificially 
repaired by civilized men — pulling out the hair of the 
head and beard, which we regard as the most beautifiil or- 
nament of a male or female head, or the eye-brows, 
without which we cannot imagine a handsome human face ; 
piercing the nose, lips or ears, and putting in wooden plugs 
or other foreign bodies into the openings ; bringing about 
artificial malformations of the skull; fandfiiUy painting or 
pricking the skin in the most disgusting fashion — all these 
and similar arts are the practical results of the conception 
of beauty among most savage tribes, among whom, as 
Darwin remarks, the human face only appears to exist for 
the purpose of being changed and disfigured in the most 
variegated and extraordinary manner. 

Lady Baker, the wife of Sir Samuel Baker, was advised 
by the wife of a chief in Latoaka to pull out the teeth of the 
lower jaw and to wear a long, pointed crystal in the under- 
lip, in order, as she thought, to strikingly improve her 
appearance ! A hollow or bowl-shaped ring, called a pe- 
Ide, worn in the lower Up, gives a hideous appearance to 
the women of some South African negro tribes. Living- 
stone asked a chief what was the good of this custom. The 
chief, quite astonished at this question, replied : ** For the 
sake of beauty, of course. That is the only beauty women 
have. Men have beards, women have not. Where would 
they be without pelele ? " 
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The last anecdote reminds us of the pride taken by men 
of bearded races in their beards, while those of beardless 
races take the greatest pains to pull every single hair off 
their &ces, as something decidedly repulsive. The beard- 
less New Zealanders have a proverb that there is no wife 
for a hairy man, while the bearded Turks r^;ard the beard 
as so important that they swear by that of their prophet 
Our European women, too, no doubt r^;ard a beard as 
beautiful ; for they have a proverb that a kiss without a 
beard is like soup without salt Heame, a trustworthy ob- 
server, who lived for years among the North American In- 
dians, sa3rs : " Ask a Northern Indian what constitutes 
female beauty, and he will answer : ' A broad flat face, 
small eyes, high cheek-bones, three or four oblique black 
lines on each cheek, a low forehead, a large broad chin, a 
knotty hooked nose, a yellow brown skin, and breasts 
hanging down to the waist' " 

These examples of fundamental differences of aesthetic 
conceptions might easily be multiplied. If these concep- 
tions have anything in common, it is due to the conununity 
of race, surroimdings, and general conditions of life, and in 
a narrower sphere to the force of custom, of education, ex- 
ample and heredity. It may easily be shown that no form 
of art has ever succeeded in creating an ideal, severed en- 
tirely from reality, and not having borrowed or rather 
gathered together the whole of its parts from the external 
world. The task of art is to unite the scattered lovelinesses 
of units into one harmonious, though but mentally con- 
ceived, etisembU. For the rest it must not be forgotten 
that in the world of art and thought of each individual na- 
tion the influence of its own interior and exterior idiosyn- 
crasy or peculiarity may readily be recognized. ^ 

In exacdy the same way, moral conceptions are to be 
properly looked upon as the result of gradual learning and 
training. Nations in a state of Nature lack almost all moral 
qualities, and commit cruelties and follies of which civilized 
peoples have no conception ; nay, both friend and foe con- 
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sider that such actions are the right thmg. The moral 
conception oi property, for instance, b as a rule either ab- 
sent entirely, or present only in the most limited d^^ee ; 
hence the great tendency of all savage nations towards 
thieving. Among the Indians, a well executed theft is con- 
sidered a most meritorious act ; even the ancient Lacede- 
monians looked upon a tlieft carried out with great dexterity 
as worthy of the highest commendation. To the ever poor 
and hungry gypsies, larceny does not appear as a crime, 
but simply as a necessity. According to Captain Mon- 
travel's report, the Kanakas of New Caledonia divide what 
they possess with every one who is in need, and are so ready 
to give away whatever they receive to the first-comer, that 
among them an object of great value often passes rapidly 
through a thousand hands. Even among nations of a 
higher degree of development the sense of property is often 
very weak, and the Chinese and Slavs scruples as to pro- 
perty are well known not to rank among points of honor. 

What applies to theft, applies likewise to lying, cheating, 
murder and incest, which are customary and licit, nay, 
even commended, among tribes in a state of nature and 
among half-civilized nations. Thus, with the aborigines of 
Further India, Dr. J. Heifer {Asiatische Reiseri) tells us, it 
is a regularly followed maxim of worldly wisdom never to 
speak the truth, even when there is no occasion for lying ; 
and according to the same author, this fault is shared in by 
almost all Asiatic nations. According to Stone's report 
{Joum, of the Anthrog. Instil^, love of truth and common 
honesty are quite unknown among the Motus, a race of 
New Guinea. They are inclined only to lying, cheating 
and stealing, and do not regard theft as a crime. The 
feeling of gratitude is unknown to them. They believe in 
no God and practice no religious observances. Brehm 
{Reiseskizzen aus Nordosi-A/rika, 1855) relates that ** the 
negroes of East Soudan (Nile-country) not only palliate 
cheating, theft and murder, but regard them as acts quite 
in keeping with man's dignity." Lying and deceit are re- 
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garded by them as a triumph of intellectual superiority 
over stupidity. The reports of the experienced African 
traveller Burton tell us even worse things of the negroes of 
Eastern Africa. Their reason is not like ours ; it gropes 
without logic in nothing but contradictions. Compassion, 
uprightness, gratitude, prudence, family affection, modesty, 
conscientiousness and remorse, are unknown things to the 
East African ; he has no history, no traditions, no poetry, 
no morality, no imagination, no memory, no thought be- 
yond the most limited range of mental perceptions, no idea 
of the great mysteries of life and death, no religion and no 
faith beyond the crudest fetishism. He knows of no grief 
nor mourning over the death of relatives, no attachment 
between parent and child ; on the contrary, in his case, 
as among wild beasts, a natural hostility prevails between 
father and son. He murders, robs, steals, lies, gambles, 
drinks and begs, to almost any extent. Captain Speke re- 
lates of the Somalis, the inhabitants of a district lying to 
the south of Aden, and separated from the Arabian coast 
by the gulf of Aden, that a successful fraud pleases them 
better than any other way of getting their livelihood, and 
that the narration of such deeds is the chief topic of their 
social gatherings {Blackwood* s Edinburgh Magazine). 
Among the Fiji Islanders the shedding of blood is a virtue 
and not a crime. Whoever the victim may be, whether 
man, woman or child, whether slain in battle or murdered 
by treachery, to be in any way a recognized murderer is 
the condition most eagerly coveted by every Fiji Islander ! 
Children murder their parents, and parents their children 
without compunction. Gratitude is so little known to them 
that when the captain of a foreign ship had for two months 
nursed a native who had injured his hand on board of his 
ship, and had eventually cured him, this native being de- 
nied a gun for which he had asked on leaving, set fire to* 
the captain's drying house, containing goods to the value 
of 300 dollars. Among the savages generally, murder is 
considered as quite worthy of commendation, and the 
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more skulls of murdered men any one has to show, in 
whatever method he may have come by them, the more he 
is honored. With them, to forgive an enemy is a great 
mistake; the highest virtue is revenge. In Hindustan 
there actually exists a terrible league of professional mur- 
derers, called Thugs, who practice secret murder as a re- 
ligious rite.* 

Werner Munzinger ( l/eier die Sitten und das Rechi der 
Bogos, Winterthur) relates of the Bogos, a tribe of North- 
em Abyssinia, that among them the ideas oigood and evil 
are perfectly confused and signify nothing more than use- 
ful and usdess. Vtrtuam are to them the fearless, the 
avengers of blood, the silent ones who hide their hatred 
within themselves, until a good opportunity arises ; the 
courteous, the proud, the indolent who despise menial 
work ; the magnanimous, the hospitable, the ostentatious, 
the prudent Robbery brings honor, larceny only b des- 
pised. In the same way, Waitz relates (Anthropologie 
der Naiurvdlker, 1859) that such a savage, on being asked 
about the difference between good and evil, at first con- 
fessed his ignorance, but after some reflection said that it 
was good when one took other people's wives, but bad 
when one's own were taken 1 A similar story is told by 
Sir John Lubbock of the natives of Polynesia, who in thdr 
language are not able to express the moral difference be- 
tween good and btul. Upon a missionary trying to make 
them understand that it was bad and wicked to consume 
their fellow-creatures, they answered with great composure : 
** But we assure thee that it is very good." Another sav- 
age, to whom a missionary was tryring to convey the idea 
of the pangs of an evil conscience, could, according to E. 
Tylor, form a conception of it only by likening it to a se- 
vere stomach-ache. Up to this very day, the Albanians 
have no expression in their language for the ideas of good 
and bad. 

* It is related of such an iDdian Thug that he felt remorse, because he had not 
strangled and robbed as many travelers as his father had done before him. 
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According to the report of the Russian traveler N. von 
Nicklucho-Maday, the savage Papuans in the interior of 
the Malay Peninsula have no idea of incest, and the fiithers 
exercise the jus prima nocHs on their marriageable 
daughters — a custom prevalent also in other places, e. g. , 
in the Eastern Moluccas. Among the Damaras, a South 
African tribe, who practice polygamy and have no idea of 
incest, Anderson found {Explor. in South- Western Africa, 
London, 1856) mother and daughter together in the harem 
of a chief. Unions by marriage between brothers and sis- 
ters are an abomination to us, but in antiquity, especially 
in Persia and Egypt, they were frequent and were thought 
quite honorable and commendable. 

Suicide also was regarded among the ancients as an 
honorable death, worthy of a great and good man, whilst 
at the present day it is branded as a sin by the religious 
feeling of civilized nations. 

Infanticide is rightly regarded by civilized nations as 
one of the most odious of crimes, and as an abominable 
sin. But it is a fact that almost all civilized nations went 
in former ages through a period in which it was regarded 
as perfectly natural and permissible. This was the case 
even down to Christian times, for infanticide was first pro- 
hibited by Constantine in the Roman Empire, throughout 
which it was quite general in the first century afler Christ 
Even at this very day, child-murder is a customary thing 
among almost all savage tribes, probably owing to the dif- 
ficulty of procuring means of subsistence, or of conveying 
the children while migrating from place to place. It is a 
fact that custom and habit gradually stunt even the power- 
ful feeling of motherly love to such an extent as to make 
mothers help to devour their own infants. Infanticide 
it most generally practiced in the South Sea Islands, where 
two- thirds of the infants bom are killed, and half the un- 
born are destroyed by abortion. Babies at the breast are 
alwa3rs killed at the mother's death, and buried with her. 
In Australia also, in Central Africa, in India, among the 
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Indians of North America and among various nomadic 
tribes, such as the Kamtskatkans» infanticide is still 
practised, while in China the murder of female infants is 
quite common. Among many savages, especially the 
nomadic, those effete with old age, the same as children, 
are put to death and eaten. This, according to Captain 
Wilkes' report, is the principal reason why among the 
Fiji Islanders there are but few people living above the age 
of forty.* 

But not only among savages, but also among civilized na- 
tions, and among individuals belonging to such, are moral 
conceptions often undeveloped or contradictory to a remark- 
able extent. These conceptions vary very much and are mere 
questions of degree, or in other words, they depend in 
each instance on the actual circumstances of the case or on 
individual views. This is true in such a measure that it al- 
ways seems an impossibility, and will continue to be 
impossible, to obtain anywhere an absolute and specific 
definition of what is meant by good.f Thousands upon 
thousands of examples taken from daily life, may easily be 
quoted in support of this. If at the first blush there ap- 
pears to be something constant and immutable in the prin- 
cipal laws of morality, the reason lies chiefly in the settled 
form of legal enactments and social customs which human 
society has thought necessary and has gradually established 
for its own preservation. But since the formation of 
human communities must, on the whole, have required the 
same conditions everywhere for its maintenance, it is not 
surprising that such enactments and customs should exhibit 
a certain similarity everywhere, which is to be accounted 
for by strictly natural facts. Nevertheless they vary a 
great deal individually according to changing external cir- 

* Compare the admirable paper on Infanticide as a national custom, by C. 
Haberland, in the Ghdus, x88o. 

fXhat the conception of good cannot be defined is generally admitted. Theo- 
logians have thought that they could supply the definition in saying : " That is 
good, which is enjoined by the commandments of God." But the commandments 
of God are, as a matter of course, made up by the theologians themselves. Any 
one can easily draw his own inference from this. 
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cumstances and according to the variations of times and 
opinions. The killing of an unborn foetus did not appear 
to the Romans, as we have already remarked, as an action 
contrary to good morals ; at this day, on the contrary, it is 
severely punished, while the Chinese still practice infanti- 
cide and look upon it as the right thing. Paganism re- 
garded the hatred of an enemy as the highest virtue ; 
Christianity on the other hand demands love even for an 
enemy. Now which of the two things is moral? A 
number of things now branded by custom as abominable 
crimes were at one time thought perfectly proper. Train- 
ing, teaching, example, make us acquainted with these 
precepts day by day, and lead us on to believe in an tn» 
note moral law or *' conscience," the component parts of 
which are found, on closer inspection, to be either sections 
of the criminal code, or incarnate expressions of the cus- 
toms of social life. When a Mohammetan woman feels 
remorse for having unveiled her face, or a Hindu in sup- 
posing that he has eaten something unclean or lost caste, 
no one is likely to ascribe such a feeling to anything more 
than a social prejudice.* At the same time, there is a 
great difference between the laws of the state and those of 
morality ; a yet greater discrepancy exists between those 

•The innate moral law, or "conscience," or the " categorical imperative," as 
Kant calls it, is now relegated to the realm of fancies by most philosophers. 
Schopenhauer ttxraMifn " in&nt-school morality." A characteristic item, ac- 
counting for the origin of it, is the observation made among savage races, that 
the moral precepts current among them are always limited to their own tribe and 
observed within it. because non-observance would endanger the existence of the 
tribe ; whereas in dealing with a strange tribe every moral or rightful theory is 
cast aside, and every form of cruelty and license is not only allowed, but is 
actually enjoined. The conception of a common " humanity," or a human right 
prevalent throughout the race, is an achievement of dvilixed modem historical 
progress. But even at the present day, national antipathy or chauvinism breaks 
out anew, whenever opportunity offers, thus showing that the race-hatred in 
man's heart, having, as it were, an atavistic tendency , is yet far from being ex- 
tinguished, and only requires a spark to make it burst once more into flame. In 
reality, conscience and the moral sense are nothing more than the expression of 
social instincts that have grown strong by long habit, and depend on the knowl- 
edge of the laws of civilized social life and on custom. It is therefor* not 
surprising that we sometimes find in degraded criminals, who have grown up in 
the midst of brutality and coarseness, an entire absence of remorse and moral 



294 FORCE AND MATTER. 

of the State, of custom and of religion, and those pre- 
scribed to each individual in each special case by his own 
nature and reflection. These differences afforded of yore 
the greatest tragic motifs both in history and poetry, and 
will continue to do so. The State and Society often brand 
as a crime what is morally a noble deed. The whole deep- 
seated difference between the ideas of '^ juridical" and 
"moral" springs but from outward conditions, which is 
the best proof of the fact that the idea of good has no ab- 
solute standard. Most crimes are committed by persons 
belonging to the lower classes, and are almost invariably 
the demonstrable results of bad training and education, or 
of an innate weakness of the intellectual faculties. The 
whole moral nature of man is most intimately connected 
with his outward conditions. The higher our d^^ree of 
civilization, the higher must also be the standard of morality 
and the greater the diminution of crime. And as r^[ards sudi 
a thing as an inborn idea of right, the very notion of it is sim- 
ply preposterous. * * All jurists, * * says Czolbe (loc. cit)," base 
right upon an" empirical or effective contract between men, 
without which it b as inconceivable as the theorems of geom- 
etry are without the conceptions of lines, angles, figures, or 
limited bodies.' ' If there were really an objective right, would 
it be possible for a difference between right and law to exist ? 
The idea embodied in the word true owes its origin and 
gradual development in even a greater d^^ee to the pro- 
gress of science and of human knowledge, and so little can 
it lay claim to stability that men have at all times been, and 
probably will always be found breaking each other's heads 
and necks over its correct interpretation. If, notwithstand- 
ing this, the laws of thought or logic exhibit a certain un- 
changeable necessity or stabUxty, this proceeds from the 
causes given on page loi, and also from the fact of the law of 

feeling. The moral law itself, however, resU neither on a contract, ai Jurists will 
have it. iior on an innate idea, as moralists contend, bat it is a pore natural law, 
enacted, as it were, by the pressure of necessity, without which the existence of 
human society would be. and would ever have been, a matter of impossibility. 
Without morality no society, and without society no human being can be 
imagined. 



INNATE IDEAS. 295 

thought, like the moral law, having first arisen fi-om a natural 
or organic evolution* and being a law of nature determined 
by the unchangeable laws of the Universe. Hiunan reason 
as we have shown, is but the mirrorthat reflects the imiverse, 
and logic and mechanics are the same thing. 

Thus the most exact of all sciences, mitihefPtaHcs, on the 
empiric or a priori character of which so much has been 
said and written, rests on purely objective conditions, 
without the existence of which the mathematical laws 
themselves would be impossible ; for this reason most 
mathematicians are now of opinion that mathematics be- 
long to the physical, and not to the philosophical or specu- 
lative sciences. The ideas of space, size, dimension, of 
height, breadth and depth are all taken from sensadve ex- 
perience and from observation, and would never have 
existed without. Numbers represent no absolute, but only 
relative ideas, which have no reality apart from the things 
denoted by them ; they only represent the form under 
which we contemplate the reality. Therefore, a number 
per se and without reference to an object is a mere ab- 
straction. The formation of the numerals, as we are taught 
by etymological records, did not take place till very late, 
and seems to have cost a great deal of labor to each of the 
nations. To this day there exists many savage races who 
are very backward in this respect, and to whom the ex- 
pression of large numbers is a total impossibility. The 
savage negroes of Surinam cannot count beyond twenty ^ 
and in doing so, they take their fingers and toes as sym- 
bols, and use even the names of these to designate the 
figures. Whatever exceeds the twenty fingers and toes 
they do not know how to count, and therefore call it **wiri- 
wiri," which means : much. According to Sir John Lub- 
bock (^Prehistoric Man)^ no Australian language has words 
beyond the number yjwr/ the Demaras and Abepoinas 
count only up to three ; some Brazilian tribes no further 
than/zc/£?. Whatever exceeds three, the Abepoinas call 
** Pop," or much. Many American and Afiican tribes, ac- 
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cording to Tylor, denote the number yfe^^ by the expression 
**a whole hand"; for six they say, **one of the other 
hand"; for/^, **both hands"; for eleven, ** one of the 
foot"; for fwe?ifyy "an Indian"; iov one-and-iweniy, "one of 
the hand of another Indian " ; and more briefly, for eleven, 
"foot one"; for twelve, **foot two"; for twenty, "the 
whole person," or **aman." The number one hundred 
is designated as " five men." The Arfakis of New Guinea, 
as Dr. A. E. Meyer was able to prove conclusively, can 
only count accurately up to five, and have a definite ex- 
pression for this number only. In counting from five to 
ten they are apt to blunder ; but the use of their fingers 
helps them out of the difficulty. They express twenty by 
holding out fingers and toes together, and beyond this their 
notions of numbers do not extend. Yet they are in other 
respects by no means unintelligent 

Many savage tribes entirely lack expressions for general 
notions, or properties, which are common to diflerent 
bodies, as "color," "tone," "tree," etc.; they have a 
separate word for each kind of color and each kind of tree, 
but no general expression. According to the Catholic 
missionary. Father Baegert, who lived for a long time 
among the natives of lower California, these people have 
no words for general notions or abstractions, such as life, 
death, weather, heat, cold, friendship, truth, illness, mas- 
ter, servant, judgment, rich, poor, pious, old, young, etc.; 
they have only expressions for material things, which can 
be seen or felt, or for individual persons, such as a young 
woman, an old man, etc. (^Rep, of StnUhsonian InsH, 1864.) 

Above all, there is no such thing as metaphysical or 
transcendental knowledge, properly speaking, and all sys- 
tems of metaphysics, however ingeniously devised, have 
broken down in course of time. " Metaphysics," says A. 
Lefevre very strikingly, " rise above that which is, in order 
to attain that which is not." All philosophical reasonings 
which leave the ground of facts and objects, soon become 
incomprehensible and untenable, and are mostly arbitrary 
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and subjective radiations of a judgment formerly obtained 
empirically ; they are a fantastic play upon words and 
notions. Let any one try if he can to conceive of himself 
a general notion or so-odled abstraction, without neces- 
sarily Ming back on external objects as examples ! "Even 
the highest ideas," sa)rs Virchow, (ZWf Einheits-Besire- 
bungen in der wissenschaftlichen Medicine neue Ausgab^, 
1885), "are evolved slowly and gradually from the in- 
creasing wealth of sensative experience, and their truth is 
only guaranteed by the possibility of bringing forward con- 
crete examples of them in the real world." 

As to the often repeated assertion of the sudden appear- 
ance of general notions in childhood, it must be wholly 
denied that such an appearance ever takes place under 
circumstances in which the influences of education, sur- 
roundings, example, etc., are entirely missing. The sense 
of justice can only develop in a boy when association with 
others enables him to institute comparisons and to grasp 
the limits of the various spheres of the rights of others, 
while the absence of such conditions as a rule produces 
selfishness, arrogance and impatience. Not until after a 
tolerably advanced age has been reached does Society re- 
cognize personal responsibility — and this proves clearly 
enough that no innate idea of right is admitted to exbt in 
the child. Neither do the moral or aesthetic ideas of a 
child show the least trace of an innate perception. On the 
contrary, children often have very odd, and to adults ludi- 
crous tastes. They do not distinguish, or distinguish only 
with difficulty, between meum and tuum; they have no 
conception of the wrongfulness of lying and steading ; they , 
are great egotists ; they show dear tendencies in the di- 
rection of fraud and cruelty, thus resembling in many 
respects savage nations, which, from want of education and 
training, are very much like big children. The resem- 
blance is most striking, owing to the absence of a psychical 
quality which, among civilized nations, shows itseif power- 
fiilly but at the age of puberty, viz., that of modesty; 
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in this respect there is no doubt that an inherited ten- 
dency or disposition comes into play in the case of civilized 
races. On the other hand, if we are to believe the reports 
of Dfibok, Orton, Schiele and others, an entire absence of 
modesty is foimd among the Australians, Melanese, South 
Africans, Andaman Islanders, etc. Some go about per- 
fecdy naked, or only cover their sexual organs to defend 
them against external injury, and carry on sexual intei> 
course publicly, like animals. The sculptures on ancient 
Indian temples prove, as Lubbock remarks, (^Prekistoru 
Man, voL II., page 262) that a nation may rise to a state 
of considerable culture, without recognizing the slightest 
necessity for clothing ; and even at the present day, the 
ideas of decency and modesty prevalent in India and in the 
Island of Ceylon are as wide apart from ours as are the 
two poles from one another.* Even the ancient Greeks, 
the classic models of our higher education, had scarcely a 
conception of what we now understand by modesty and 
propriety in connection with sexual relations. Adultery 
and every form of promiscuous intercourse were quite cus- 
tomary among them, and were practiced without the least 
fear of blame or publicity, while in their theatres the 
grossest obscenities were shown on the stage. The Ish* 
maeliies, an Oriental religious sect, are perfecdy destitute 
of any feeling of modesty ; atrocious beliefe and extra- 
ordinarily cynical customs are the chief features of the 
Ishmaelitish form of worship. The conceptions of decency 
and propriety current among the Japanese, a people fjatr 
advanced in civilization, differ so fundamentally from our 
own, and appear so indecent to us, that it is impossible to 
draw any parallel between their notions and ours. What 
we contemptuously designate by ** prostitution " is in Japan 
the usual custom, and b ordered and regulated by the laws 
and under the superintendence of the state ; and this view, 
so strange to us, extends to the whole public and private 

*8ce the Intcrettiog writinKt of A. JacoUlot : Voyagt 9u p^yt itt B^fmdertt, 
and Vcyagt an p^ys dUt P^rki, 
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life. Secret non-licensed prostitution alone is not counte- 
nanced. " It is difficult," says Reinhold very strikingly, 
"to find any explanation of this difference, if we do not 
admit that morality is a mere relative idea." He who 
maintains, as Liebig does, "that the moral nature of 
man remains eternally the same," can have no conception 
of the almost innumerable facts connected with this which 
go to prove the very opposite. 

Although the sense of truth, of beauty, and of right, 
must to a certain extent be aroused by the influence of the 
surroundings in every fairly educated person, that lives 
under normal social conditions, it can and must yet be 
carried into practice in order to attain strength and value. 
How differently does a learned man, accustomed to think 
and enlightened by reason, judge and argue, from one who 
devotes his whole energy to manual labor only ! How 
very differently does the man trained in life and in the 
school of history enter the lists for right and justice, from 
the unfledged youth, who still follows mere purblind in- 
ward impulses ! How differently do the artist and the 
outsider judge of beauty ! As a plant takes its root in 
the soil, so do we, along with our knowledge, thought and 
feeling, take root in the objective world, bearing sdofl the 
blossom of the ideal ; but, when snatched away from that 
soil, we must, like the plant, wither and die. 

The inference we derive from all this and which stands in 
the closest connection with it, b that we can have no 
knowledge and no idea of the Absolute^ that is to say of 
an3rthing which is beyond the sensational world around us. 
Let the metaphysicians seek, as they may, to define the 
absolute ; let religion endeavor, as it may, to arouse be- 
lief in the absolute by the theory of direct revelation — 
nothing can hide this internal defect. All our knowledge 
and perception is but relative and arises only from an anti- 
thetical comparison of the sensational things surrounding 
us. We have no conception of darkness without light ; 
none of high without low, of heat without cold ; absolute 
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ideas we possess none. We are not able to conceive other- 
wise than vaguely, an idea of ** everlasting " or ** endless/' 
because our reason, limited sensationally by time and space, 
finds in these words an insuperable boundary to that idea. 
Since we are accustomed in the sensational world to find a 
cause wherever we meet an effect, we have erroneously hit 
upon the existence of a First Cause for all things, although 
no such cause is perceptible to the range of our present 
faculties, and although it is at war with scientific experience. 
'' In countless groups of natural phenomena," says Czolbe 
(Joe, cit!) **it is certain that they originate in, or are the 
effects of causes. From this springs the mbtaken inference 
that Nature itself, or the Universe, has a primary cause. 
But there is not only no experimental ground for the idea that 
Matter and Space have originated and can be changed and 
destroyed, but not even a conception can be formed of this. 
We must therefore look on Matter and Space as co-eternal.* * 
From all this it appears that there are to be found in no 
direction dear scientific facts which compel us to believe in 
the existence of innate ideas, conceptions, views, knowl- 
edge, or thoughts, implanted in our minds fi-om without 
by a higher power. Nature knows neither views nor objects, 
neither psychical nor material conditions imposed upon her 
fi*om without or from above. From the bc^nning to the 
end she has evolved organically out of herself, and keeps 
evolving without ceasing. We close this chapter with the 
words of Moleschott, which every one ought to lay to 
heart: — ** In the school instruction on thought, sharp 
boys are often much hampered in their intellectual pro- 
gress, because the instructors won't teach them to form 
their judgment, conception and inferences fi'om plain ex- 
bting facts. Despite the utter failure to which they lay 
themselves open, they continue seeking to impart in their 
scholar the notion that he must withdraw hb eyes fi-om the 
green tree, and must turn his thoughts from matter, in 
order to attain to regular abstract ideas, with which the 
tortured brain moves in a world of shadows^ 



The Idea of God. 



God i8 a blank tablet, on which there is nothing save that which thon thyself 
hast written.— LuTHBK. 

God is a thing intangible, that has no connection with time or space. The more 
thon graspeth at him, the more he escapes thee.— Amgblus Silbsius (1624-1677). 

Man painU himself in his gods.— Schiller. 

Whenever knowledge Ukes a step forward, God recedes a step backwards.— 
Naqubt. 

IF it is true that there are no such things as innate views 
or ideas, it stands to reason that the contention of 
those must be mistaken who assert that the idea of 
Gody or conception of a sxr^x^xn^ personal being who has 
created the world and who rules and maintains it, is natur- 
ally innate, necessary or instinctive in the human mind, 
and therefore irrefutable by any arguments drawn from 
reason. If we believe the adherents of thb view, it b 
proved by experience that there are no nations nor indi- 
viduals, however savage or uneducated, in whom there is not 
found the idea of God and the belief in a supreme personal 
being, and that this universal consensus gentium is the best 
proof of the truth and accuracy of the said idea itself. As 
a matter of fact the exact opposite b proved by an intimate 
knowledge and unprejudiced observation both of indi- 
viduab and of nations in a savage and undeveloped 
condition ; for, according to the unanimous testimony of 
traders, philosophers, navigators and missionaries, there ^/ 

exists a by no means small number of peoples, who have % %!C/^ 

either no trace of religious belief, or who have it in so f4 ^ 
strange and imperfect a form that it scarcely deserves the 

(30X) 
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name of religion. If there are, therefore, many philos- 
ophers and naturalists who look to ''religiosity/' and 
more particularly to the idea of God as the distinctive 
feature of humanity, the contention referred to must either 
be &lse, or we must make up our minds to deny human 
character to by no means a small number of actual and un- 
doubted specimens of mankind. 

'' I cannot entertain the slightest doubt in my mind/' 
says the famous anthropologist, Broca, ''that there are*" 
among the lower races people without worship, without 
dogmas, without metaphysical conceptions, widiout gen- 
eral creeds, and consequently without religion." The 
traveler de Lauture writes : *' It b a remarkable error to 
suppose that all nations believe in a God ; I have found 
many savages who had no such idea." Sir John Lubbock 
{Prekistaric Time, vol. IL, page 277) says : "Those who 
hold that even the lowest savages believe in a supernatural 
being, are maintaining a theory which is in most complete 
conflict with feet /' and Darwin {Descent 0/ Man^ pagC93) 
writes : ** There is ample evidence, adduced not by mere 
visitors, but by men who have long resided among savages, 
that numerous races have existed, and still exist, which 
have no idea of one or more Gods, and which have no 
words in their languages to express such an idea." 

Dar win hims elf jCjbidem page 95) states that in his famous 
voyage'on board the Beagle~l^e:^ wdl as4ns~comp>anion8 
found that the Fuegans (who inhabit the archipelago at the 
extreme south of the American continent) believed in 
nothing which we should call God, nor practiced any kind 
of religious worship. According to R. Elcho (^Wester^ 
manris Monaishefte, July, 1881, and a report in the journal, 
Globus, vol. XXIX, No. 21), the Califomian Indians gen- 
erally have no idea or conception of a supreme or 
supernatural being, or of a world-preserving and world- 
governing power. Some tribes hold that death b the end 
of everything, while others dream of a better life in a land 
lying west When they speak of a ** great Man," or of an 
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*' old Man above/' or the like, this is only a modern form 
in which their ancient views are couched ; for this being 
never plays any part in their ai&irs, nor appears in their 
popular mythology ; it creates nothing and preserves 
nothing. Nature is their only God, and her servant is the 
coycUf a kind of dog or jackal, who,, in their theory, made 
the world and all that therein is. Father Baegert, who 
spent seven years as a missionary among the Califomian 
Indians, states that idols, temples, religious ceremonies, or 
divine service, are p^ectly unknown among them, and 
that they neither believe in the one true God, nor worship 
false Gods. (Smiihson. CotUrib. 1863 — 64, page 390). The 
same or similar statements are made by de la P6rouse, 
Colden, and Heame, with respect to different tribes of 
American Indians (compare Lubbock, loc. cii., vol. II. page 
274). The famous Englbh traveler Bates, too ( Tlhe Na^ 
turalist an the AmaMOtiy London, 1863), relates of the 
otherwise more polished Brazilian Indians on the banks of 
the Tapajos and Cupari : '' They have neither an idea nor 
a conception of a supreme being, and do not trouble 
themselves about the causes of the natural phenomena 
surrounding them. They only know one sort of evil, co- 
bold, who is the cause of their misfortunes." Nor have any 
of the Indian tribes dwelling on the banks of the Upper 
Amazon any word in their language to express the idea of 
God ; and the Caishanas Indians who dwell in the same 
district, do not even practice the ceremonies in honoi- of 
the evil demon usual among the other tribes. The same 
holds good for many of the South American tribes, visited 
by Azara ( Voyages dans I ^Amer, nurtd., vol II, page 3 — 
166). Father Dobritzhoffer relates of the nation of the 
Abepoinas, that to his great surprise he did not find in the 
language of these savages a single word which signified 
God, or a divine b^ng (quoted by Lubbock, vol. II, page 
276). Of the Indi^ tribes of the Payaguas, living on the 
Paraguay, near Asijicion, M. A. Baguet reports {Bull, de 
la Soc. Geogr. d'Anvers, 1878, vol. II, page 63), that they 



304 FORCE AND MATTER. 

have no idea of a higher being, and that all the attempts of 
the Jesuits to convert them have ^j^ously &iled. Ac- 
cording to Lubbock (page 273) it is stated in the missionary 
reports on the South American Indians of Gran-Chaco, 
that they ** have no religion, perform no divine service, and 
do not possess the smallest idea of God or of a supreme 
being. They do not distinguish between right and wrong ; 
they have no hope of present or future rewards, and no 
fear of punishment, nor secret dread of a supernatural 
power, which they can propitiate by offerings or idolatry." 
Africa, the dark quarter of the globe, yields examples 
equally striking of a total absence of religion and belief in 
God. Among the negroes of Oukanyama, one of the many 
stations of South Africa, Ladislas Magyar could find no 
trace of any religion. They appear to reverence their 
king or chief as a supreme being, and seek to propitiate 
him by human or animal sacrifices. The Lakutas, who in- 
habit the district of the sources of the Nile, were found by 
S. W. Baker ( The Albert- Nyanza, 1867) to be without any 
trace of a religion or belief in God ; even the fetishbm so 
common among negroes was perfectly unknown to them. 
According to the reports of the celebrated Livingstone, the 
Betjuanas, or Bechuanas, one of the most intelligent tribes 
of Inner Africa, as well as all the mid- African tribes, have 
no trace of worship, no kind of idols, and no single re- 
ligious idea, {Bull, de la Soc. d'Anthrop. de Paris, 1864, 
page 227). Andersson ( Travels in South Africa, London, 
1856) reports similarly that the language of the Bechuanas 
lacks a word for the conception of a Creator ; and the 
missionary Moffat relates of them in his characteristic way : 
" I have oflen wished to find something whereby I might 
reach the natives' hearts ; I have sought among them for 
• an altar to the unknown God,' for some hint on the creed 
of their ancestors, of the immortality of the soul, or any 
other religious idea. But they have never thought of 
anything of the kind. When I spoke to the best among 
them of a Creator, who ruled heaven and earth, of the fell 
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of man and the redemption of the world, of the resurrection 
of the dead and of everlasting life, it appeared to them that 
I was talking about things that were more fabulous, absurd 
and ludicrous than their nonsensical stories of lions, hyenas 
and jackals. When I told them it was necessary to hnow 
and believe such and such teachings of religion, I drew 
from them nothing but shouts of the greatest astonish- 
ment, just as though it were too foolish for even the most 
stupid people to listen to it" Of the Kaffirs, a race 
known to be well-developed, both physically and men- 
tally, Oppermann says : ** They have not the most remote 
conception of a supreme being ; their chief is their God." 
The harmless race of Hottentots believe in a good and a 
bad spirit, but know neither temple nor divine service, 
except some festive dances in honor of the full moon, and 
the veneration for a littie shining beetie, which is almost 
regarded as a God. Le Vaillant, who lived a length of 
time with them, says that he found among them no trace 
of religion nor of belief in God, ( Voyages dans V Afriquey 
vol. I, page 93). The Bushmen, a dwarfish species of 
these, know of no kind of divine worship. In the rolling of 
the thunder they think they descry the voices of evil 
spirits, and they answer with curses and oaths. According 
to Gustav Fritsch (^Die Eingebomen S&dafrika*Sj Breslau, 
1872) the Ovaherero or Vieh-Damaras of South Africa 
have no religion, but only external superstitious customs, 
connected with witchcraft, amulets, spirits of animals, ven- 
eration of trees, and the like. Burton (^Traits. Ethnol. 
Sac. New Ser., vol. I, page 323) says of some of the tribes 
living around the lakes of Central Africa, that they " be- 
lieve neither in God, nor in angels, nor in devils." 

If we glance at Australia and at the islands of the South 
Sea and the Pacific Ocean, we find the following: **The 
native Australians," says Hasskarl (Ausfra/ien und seine 
Colanien^ 1349), " lack the idea of a Creator, and a moral 
Governor of the world, and all attempts at instructing 
them on this point result in non-comprehension, or a sud- 
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den breaking off of the conversation." The French cast- 
away, Nardsse Pelletier, who lived scventecK years among 
these savages at Red Rock Point, to the south of Cape 
Direction, relates that they have no idea of a supreme 
being and no kind of religious ceremonies. T^tham says 
of the Australians that they have not yet succeeded in 
forming even the roughest outlines of a religion, and that 
their mind seems too indolent even to be superstitious. 
'' What can be done with a people," a missionary remarks 
about them, '' whose language has no words for 'justice,' 
' sin,' and tihe like, and to whose mind the ideas expressed 
by these words are wholly foreign and incomprehensible ? " 
Sir M. Bradley sa)rs of an Australian tribe : '' The mono- 
syllabic language of these savages consists of more or less 
animal sounds. They have no sort of superstitious ideas, 
and do not show the slightest trace of a belief in a future 
life," (^Revue scieni. 1873, page 473). The Motus of New 
Guinea, according to the report in Hkt Jourmil of tke An* 
ihrotologiccd InsiUute^ believe in no God, and practice no 
religious rites. The spirits of the dead, they believe, go to 
'' Taulu," a word which apparently signifies empty space. 
In the Damood Island, between Australia and New Guinea, 
Jukes found ( Voyage of the Fly^ I, page 164), ** no trace of 
religious belief nor of divine worship." The Samoan Is- 
landers have neither temples, nor altars, nor sacrifices, 
{Mission Enterpr.y page 464). Dr. Monnat says of the 
Mincopis, the inhabitants of the Andaman Islands : ' ' They 
smear themselves with clay and paint, but wear no clothes. 
They seem in fact to be devoid of all modesty, and re- 
semble wild animals in their habits. They have no idea of 
a Supreme Being, no religion, no belief in a future state." 
( Trans. EthnoL Soc, , II, page 45). The inhabitants of New 
Britannia (Melanesia) in the Pacific are, according to Dr. O. 
Finsch, {Gartenlaubey 1882, page 606), very good-natured 
indeed, but they have no trace of a religion or of any kind 
of worship ; the belief in the existence of man after death is 
also quite unknown to them. The Negritos, or black 
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aborigines of the Philippine and Molucca Archipelago, 
have, according to Dr. Th. Mundt-LaufT of London, no 
kind of religion beyond slight traces of fire and sun-worship ; 
they have neither idols nor temples. Corpses are turned 
with their faces towards the sun. 
^''"^imilar phenomena are found even in the ancient cradle 
of civilization, Asia ; several famous and wide-spread re* 
ligious systems have arisen here, in which belief in God, or 
the idea of God, is utterly unknown. An English officer 
reports that the Karens of the kingdom of Pegu (India) be* 
lieve in no God, and only recognize the action of two evil 
spirits. The inhabitants of the Pasummah Labar, in the 
island of Sumatra, pray to no idols nor to any other ex- 
ternal object ; they have no priestly caste, and no idea of a 
Supreme Being who created all things. 

The British Colonel Dalton relates of the Dschuangas, 
a primitive savage race of India, who regard themselves as 
the direct descendants of the first man, that they do not 
believe in .witchcraft ; their language has no expression for 
God, heaven or hell, and so far as is known, they have no 
conception of a future state. In misfortune they offer 
fowls to the sun and the earth, that they may obtain a 
good harvest ; beyond this there is no trace of any kind of 
worship. The Khasias, or Khasiates, also an Indian tribe, 
content themselves under such circumstances with the 
breaking of hens' eggs ; beyond this they have no religion, 
so Dr. Hooker (quoted by Lubbock, Prehistoric Man, voL 
II, page 227) tdls us. Of the happy dwellers in the Liu- 
Kiu island of Amami Oshima, near Japan, Dr. Ddderlein, 
who stayed there sixteen days, and who wrote of them in 
the MUtheil. der deuiscken GeseUschaft f&r Natur-und 
Vdlkerkunde Ost-Asiens — informs us that they have 
neither God nor Gods, nor prayers, nor temples, nor 
priests. The only objects of their religious reverence are 
their ancestors. Perhaps this worship, Dr. Doderlein con- 
siders, represents the original form of the Japanese Sintho 
or Sintu religion, which is no longer to be found in Japan 
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itself. The Japanese, a nation of thirty-four millions, who, 
according to the testimony of all travders, stand very high 
in morality and in social and political customs, believe 
neither in God nor in immortality ; they are, to use the 
expression of Burrows, the American traveler, **a nation 
of atheists," or, according to others, a race of skeptics or 
materialists. Yet Alcock, the English traveler, asserts 
that national education has made greater strides among no 
race on earth than it has among the Japanese. 

In connection with the atheistic religious systems of Asia, 
we must note that the famous religion of Buddha, which 
will be more fully dealt with in a subsequent chapter, knows 
nothing of God or of the immortality of the soul, and 
preaches non-existence as the highest goal of freedom. 
Equally atheistic with Buddhism are the two religious 
systems of the Chinese, so that, according to Schopenhauer 
( Ueber die vierfache Wurzeldes Satzes vom zureickenden 
Grundcy 2d edition, 1847) the Chinese language has no 
word for **God" and ** creation." According to the 
reports of travelers, an entire moiety of the Chinese popu- 
lation, indeed the more cultiu-ed and educated moiety, 
consists at this day purely and simply of atheists, and 
practices no religious worship of any kind. In the whole 
of Sanskrit, too, the original language of the pantheistic 
Aryans, there is no vocable which signifies to ** create " in 
the Christian sense of the word. Altogether, Schopen- 
hauer holds that the idea and revelation of a personal God 
originated in but one nation, viz., the Jews, being subse- 
quently propagated in the two religious systems which 
proceed from Judaism, viz., Christianity and Mahomme- 
tanbm. 

Even Europe is not entirely without Godless races. In 
the course of the last journey which the Emperor of 
Austria made through his dominions, he came, so the 
newspapers state, to a town named Kolomea in Galida, in 
the neighborhood of which lives a fine, well-knit race, 
called the Huzules. Although they are good-natured 
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people enough, they have scarcely any religion, and within 
a circle many miles in diameter, no churches are to be seen. 
Once a year only the ** pope," whom they scarcely know, 
rides through the town and baptises the new-bom children. 
Yet these people live well and peacefully, they die without 
the consolations of the church, and go to heaven, if there 
is one, just as well as those who go to confession four times , 
a year. The Gypsies also, who are scattered over Europe 
and over half the world, are, according to the dose investi- 
gations of G. Leland, (7X^ English Gypsies and their 
LangTiaget London, 1873), absolute atheists, and have no 
trace of religious belief, although they have lived for hun- 
dreds of years among nations with religious creeds.* 

We find the same absence of religious conceptions, in our 
sense of the word, as among the nations above-named, so 
within our own midst, in individuals who, by education, 
teaching, or example, have had no opportunity of becoming 
aware of the idea of God. We frequently read of men 
appearing in the police-courts of great cities, such as Paris 
and London, who have not the least idea of the concep- 
tions implied by the words God, immortality, religion, 
etc. The Britbh census has shown that there are millions of 
people living in England who have never crossed the 
threshold of a church, and who do not know to what sect 
or religious creed they belong. f The blind deaf-mute, 
Edward Meystre, of whom Hirzel gives a full account, had 
no idea of God, and could not be brought to form such an 
idea, despite every effort that was made, and although he 
had very good intellectual abilities. The same was the 
case with the famous blind deaf-mute Laura Bridgeman, 
of whom her governess, M. S. Lamson, published a cir- 

* Sir John Lnbbock has collected a number of additional well-ascertained ex- 
amples of tribes absolntely without religion. See his Prehistorie Time, etc. See 
also the Rev. P. W. Farrar's Essay on the IMtversaUty qfBeti^im God and Jm^ 
wwrtaHty^ in the Anihropoi. Review, London, 1864, August, p. conrii, ei seq. 

t At the present time there are in England a million persons who are nnbap- 
tlsed and who belong to no church. "What can you tell me of Jesus Christ?" 
enquired a clergyman of a man in a street of London. " Never heard of the gen- 
tleman/* was the answer. 
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cumstantial report (London, Trfiber, 1878), and with a 
second blind deaf-mute, named in the same woiic, called 
Julia Bruce * We referred in a former chapter to the ani- 
mal and irrational nature of such human beings, who have 
remained without intercourse with their fellow-creatures, and 
lack every higher intellectual quality. If Nature is not able 
to make herself felt with greater power, without teaching 
and training, it must be assumed that she knows nothing 
at all of any such innate ideas bespeaking a supernatural 
origin. All these ideas are implanted by education ; they 
proceed from the reflection of others or of ourselves, and 
are not innate. 

Anyone who, regardless of all this, persists in contending 
that the idea of God is innate, cannot but be led to the 
conclusion that we are likewise bom with a belief in the 
devil, or the idea of an evil spirit endowed with supreme 
power, devil, Satan, one or more demons or whatever else 
it may be called. For it is in evidence that the belief in 
supernatural powers hostile to man has held in all ages and 
among all peoples, a sway of scarcely less, and among 
savages one of far greater extension and importance than 
the beUef in a beneficent God. ' ' The belief in such terri- 
ble and malevolent spirits," says Darwin, (^Descent of 
Many page 95), '' is far more universal than that in a good 
God/* There are many savage tribes which only honor 
evil spirits, and sacrifice to them in order to win their 
favor, while they are indifferent to the good spirits.f Be- 
lief in devils also forms an essential part of the Christian 
religion, and very properly too, for without him the pres- 

* See the Revu* PkUos. 1879, No. 3, page 3x6 €t i«f . 

fThe Necroei of Gaboon (Sooth Africa) honor the evil spirit Mbuiri^ who is, 
in their opinion, the mler of this world ; they seek to tnm away his wrath, while 
they do not trouble themselves much about the good NdsekamAL The inhabit- 
ants of Madagascar worship only the evil spirit Niamg ; they are indiflerent to 
their good God, ZMtmhor. The Patagonlans pray only to a devilish being, named 
QuaHiscMu, and the same is true of many other savage tribes. The theocracy of 
the Congo Negroes is entirely based on the worship of the snake, which is the 
symbol of the devil. Thns the ancient Eg3rptians paid divine honors to the 
crocodile, also as a symbol of the deviL 
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ence of evil in the world would be perfectly inexplicable 
from the Christian point of view ; it b an inevitable conse* 
quence of thorough belief in God.^ 

"*^No one has demonstrated and explained the purely 
human origin of the idea of God better than Ludwig Feuer- 
bach. He calls all representations of God and of the 
Divine existence Anthropomorphisms^ that b to say, the 
production of human fancy and human theories, coined on 
the model of the human individuality, and he seeks the 
origin of thb anthropomorphbm in the feeling of depen- 
dence andslavbhness, which belongs to human nature. " A 
God exbting independent of and above man," says Feuer- 
bach, '' b nothing more than the external and supernatural 
Ego, freed from its limitations, and considered objectively 
by the subjective human mind/' ' ' God b the self-conscious- 
ness of man. Man created God in hb own image." The 
hbtory of every nation b an unbroken chain of evidence 
for thb contention, and how could it be otherwise ? With- 
out knowledge or conception of the Absolute, without a 
direct revelation — the exbtence of which b alleged, but 
not proved, by all religious sects — all representations of 
God, of whatever religion, could but be human ; and since 
man finds in animated nature no higher intellectual bdng 
than himself, hb ideas of a Supreme Being could only be ab- 
stracted from hb own Ipse ; tiiey must be a self-idealizoHcn, 
Therefore do we find reflected in the religious ideas of every 
nation, most faithfiilly and characteristically, the conditions, 
wishes, hopes, nay even the intellectual development and 
special intellectual tendency that obtained among that 
nation at the time ; and we are wont to judge of the intel- 
lectual individuality and degree of culture of a nation by 
its religion. Take, for example the poetical heaven of the 
GreekSy peopled with ideal artbtic forms, in which the 
Gods, flourishing in eternal youth and beauty, enjoyed, 
laughed, fought, and intrigued like men, and found the 

*Por fbrther infomution on this, and on the idea of !God generally » teethe 
aotbor*! pamphlet, Dtr GUtttbtgriffwmd deam Bednthmg in dtr Geiinmart, 
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peculiar charm of their existence in a personal interference 
in human affairs — that heaven into which Schiller breathed 
life in his exquisite poem on the Gods of Greece. Or take 
the wrathful, gloomy Jahu or Jehovah of the Jews, who 
punishes to the third and fourth generation ; or the Chris- 
tian heaven, in which God shares his infinite power with 
his son, and ranges the celestial orders of the blessed quite 
in a human fashion ; or the heaven of the Catholics, in 
which the Virgin Mary, in the bosom of the Saviour, uses 
her soft womanly power of persuasion in favor of the sin- 
ners ; or the heaven of the Orientals, in which crowds of 
blooming houris, splashing cascades, eternal coolness and 
eternal sensual enjoyment are promised ; or the heaven of 
the Greenlanders, in which their greatest wish is expressed 
in the rich superabundance of blubber, fish and seals ; or the 
heaven of the sporting Indians, in which an eternal suc- 
cessful hunt rewards the blessed ; or that of the New 
Caledonians, who hope to fill their future life with the 
eating of ripe bananas and with similar pleasures ; or the 
heaven of the Teutons, who dreamed of drinking mead in 
Walhalla out of the skulls of their defeated foes ; and so on. 
Nay, more than this. Each individual person really pic- 
tures his own God according to the standard of his own 
special and personal idiosyncrasy. * * Every one, ' ' sa)rs 
the priest Meslier in his famous "Testament,"* in which he 
so ruthlessly tears the mask off the faces of the bigots and 
believers in God, "makes his own God in his own way. 
Your cheerful man cannot believe that God could ever be 
severe and morose ; the stem, irascible individual requires 
a God of terror, and looks on all those as heretics who be- 
lieve in a gentle and indulgent one." * 

*Thi8 remarkable work of the honest curate first appeared in Holland in 1762, 
and was afterwards republished in Paris under the following imprint : Guillaumin, 
Libraire, Rue Neuve des Petits Champs, No. 61. Its full title is, Lt Bon Sens dm 
cure y, Meslier t suivi de son Testament. In 1878 it was translated from the 
French edition of 1830 into both the Engrlish and German languages by Miss 
Anna Knoop, who published it in New York ~the English version under the title 
of Superstition inAU Ag:es^9Xkdt\i^ German edition under that of ^^Imi^ mnd 
Vemu^ft.^Pub. 
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"^Feuerbach also clearly shows the purdy human char- 
acter of the idea of God as seen in the fashion of religious 
worship and the outward form of reverence to God. The 
Greek offered meat and wine to his Gods ; the Negro spits 
chewed food into his idol's face as an offering ; the Ostiac 
smears his Gods with blood and fat, and stops up their 
nostrils with snuff; the Christian, the Mahometan, the Jew, 
and the Indian think they can propitiate their God by per- 
sonal entreaties and by prayers, and that they can even 
influence his actions. Everywhere human weakness, 
human sorrows^ human desire for happiness ! All nations 
and religions share in the habit of placing remarkable men 
among the Gods or the Saints — a striking proof of the 
human substratum of the idea of God ! How ingenious 
and true is Feuerbach's remark, that the cultured man is a 
very much more refined being than the God of the savage, 
that God whose intellectual and physical nature must 
naturally be exactly proportionate to the stage of civiliza- 
tion of hb worshipers. This necessary connection between 
the human and the divine, and the dependence of the lat- 
ter on the former, must have occurred with overwhelming 
clearness to Luther, when he said : ** If God sat alone in 
heaven like a log, he would not be God." The Greek 
philosopher Xenophanes of Kolophon (572 B. C.) argued 
against the superstition of his countrymen as follows : ** It 
appears to mortals that the Gods are like them in form, ap- 
parel and language. The negroes serve black Gods with 
flat noses ; the Thradans, Gods with blue eyes and red 
hair. If the oxen and lions had hands to fashion images, 
they would give the Gods a bovine or leonine shape." 

The influence of Nature and of the surroundings may 
also be easily recognized in the ideas that Prions nations 
form of the Deity. The exuberant fancy of the Hindus, 
who live in a land full of tropical wonders and terrors, and 
who suffer from oriental tyranny, represents their God 
Siva as a terrible three-eyed monster, wrapped in snakes, 
clothed in a tiger-skin, holding in his hand a human skull. 
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wearing a necklace of human bones, and raging like mad. 
His equally terrible wife Doorga, or Kali, has a dark-blue 
skin ; but the palms of her hands are red, to denote her in- 
satiable blood-thirstiness. She has four arms, one of which 
carries the skull of a giant ; her tongue projects far from 
her mouth ; round her body and neck are suspended the 
heads and hands of her human victims. 

If constrained human reason has not been able to divest 
the idea of God of its anthropomorphic character, or to at- 
tain a pure abstract idea of the Absolute, the reason of 
philosophers has been, if anything, even less successful in 
this respect. If anyone would take the trouble to collect 
all the philosophic definitions that have been offered of 
God, the Absolute, the Spirit of the Universe, the Uni- 
versal Spirit, the pure essence, or the so-called soul of the 
world, he would get at an awful jumble in which, from the 
beginning of historical times down to this day, nothing 
new and nothing better has been brought to light, despite the 
alleged progress of philosophic science. No doubt there 
would be no lack of fine words and resonant phrases, but 
these cannot make up for the want of internal truth. ** Have 
we," asked Czolbe, "got one step more ahead in the 
still accepted ideas of things supersensual than we were 
thousands of years ago ? What else do we possess of it 
now but mere words and names devoid of meaning ? " * * It 
follows," says Virchow, "that man can conceive nothing 
outside himself, and that everything lying beyond him is 
transcendental, as far as he is concerned." 

There are philosophers who imagine that they can get 
out of all difficulties by unifying the notions of **God" 
and ** Universe," and who hold that God is neither without 
nor above the world, but is himself within it, and he has, 
as it were, changed himself into the universe and has 
thereby imparted to it all the perfections of his own essence. 
Thus, the philosophical naturalist Fechner says in his Zend- 
Avesta : " God, the aggregation of being and action, has 
no universe external to himself and no existence external 
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and opposite to himself; he is the One and the All ; all 
spirits move within his spirit, and all bodies within his 
body ; he rotates wholly within himself, and is influenced 
by nothing from without ; nay he is influenced wholly by 
himself, and in himself, since he embraces the basis of the 
influence of all existing within himself/' 

That sounds very beautiful, but nevertheless, if we look yjjyyjf^m 
at it more closely, we find that it is stupendous non- yv^^v-^E-^ '^ 
sense. If all spirits move within the spirit, and all bodies \) ,r 
within the body of God, if there be no external universe ^ M^^JU/^^-^ 
outside himself, how can he still be God ? Would he not 
in that case rather represent the substance of all corporeal 
and spiritual existence, or the sum total of the universe, 
which has been personified by the definers, whereas the 
universe in its endless extent and multifariousness is the 
negation of every personification ? Well may Schopen- 
hauer remark, as against the Pantheistic theory : "A God 
who has allowed himself to be changed into such a bad or 
imperfect world, must verily have been plagued by the 
devil !" If God is in us all and is the soul of the world, 
then he must directly partake of all our wickedness and 
imperfections. He suffers in us toothache and bodily 
pain ; he denies or insults himself in the mouth of one, 
while he reveres and worships himself in the mouth of 
another. In one man he does good, while in another he 
works evil and contends against his own laws. He worries 
himself with insoluble riddles, he dies in each individual in 
dbubt and pain, he rewards or punishes himself in a fiiture 
life, and so on. 

But enough of all this nonsense ! The Pantheistic or 
universal God is not one hair's breadth better than the per- 
sonal God of the Theist Neither is he a modem discovery. 
But our modem philosophers love to season old dbhes 
with new sauces, and serve them up as the latest cAe/s 
d^ceuvre of the philosophic cuisine. 
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From the moment of death onwards, both the soul and body feel as little as they 
did before birth— Pliny. 

— Thy best of rest is sleep, 
And that thou oft provok'st, yet grossly fear'st 
Thy death, which is no more.— Shakspbarb. 

Memento qnod pnlvis es et in pnlverem reverteris. 
(Remember that thon art dost, and shalt return to dust.) 

Man's body is dust, 

But his soul lives in his works.— R. Voss. 

IN an earlier chapter we showed by what we consider as 
irrefutable facts that what is called soul or spirit, stands 
in an indissoluble relation to its corporeal substratum, 
especially to the brain ; we have seen that psychical phe- 
nomena arise, grow, decrease and become diseased with this 
substratum. Even though we may not be in a position to 
distincdy show the internal connection of this state of 
things, or to say how and in what way psychical action is 
rendered possible by material combinations and activities, 
we yet find that these facts force upon us the conclusion"* 
that the connection is such as not to admit of the thought 
of a permanent separation. Just as no thought is possible 
without a brain or a corporeal equivalent thereof, so a nor- 
mally constructed and nourished brain cannot exist with- 
out thinking ; and if we want to imagine a thinking universaT" 
spirit, it can only be on the basis of a universal brain 
nourished with oxygenated blood. In this microcosmic 
phenomenon we behold only the repetition of the principal 
axiom of our philosophic naturalism, that force without^ 
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matter is no more imaginable or possible than matter with- 
out force. A soul without a body, a spirit without 
physique, and a thought without substance, can no more 
be realized or exist than electricity, magnetism, undula- 
tions of heat, gravity, etc., can exist without those bodies 
or materials by the activity of which the phenomena desig- 
nated by those names are produced. 

In consonance with this, we have shown in a preceding 
chapter, that the animal and the human soul does not enter 
the world with innate ideas or thoughts, that it has no in- 
dependent existence and is no ens per se, but that its 
development proceeds on parallel lines with the develop- 
ment and formation of the organs subserving it, and with 
the number, kind, and variety of the impressions received 
and the experiences undergone. 

In presence of such an array of facts we have no hesita- 
tion in declaring ourselves faUy as much opposed to all 
vi^ws which are connected with belief in individual immor- 
tality or with personal continuance after death. By the 
destruction and breaking-up of its material substratum, and 
the dissolution of the combination by which alone it at- 
tained conscious existence and became a person, a period 
is also put to the existence of the intellectual being which 
we have seen grow up only upon this double ground and 
in closest dependence thereon. All knowledge which has 
become a part of this being is related to things terrestrial ; 
it has recognized and become conscious of itself only in, 
with, and through these things ; it has become a person 
only by its separation from other earthly limited individu- 
alities ; how can it be possible or imaginable that this being 
could exist self-consciously and as the same person, torn 
away from all these necessary conditions, which are the 
very breath of life for it? The idea of personal immor- 
tality is not supported by reflection, but by obstinate willful- 
ness — not by science, but by faith only. " Physiology," 
says Carl Vogt, " declares itself decidedly and categori- 
' cally against individual immortality, as against all theories 
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m general which include the special existence of a souL 
The soul does not enter into the foetus, as the evil spirit 
does into the possessed, but it is produced by the devdop- 
ment of the brain, just the same as muscular activity is 
produced by the development of the muscles, or secretion 
is produced by a development of the glands. The 
psychical activities begin to develop after birth ; but it is 
also after birth that the brain gradually attains the material 
structure peculiar to it In the course of life the psychical 
activities undergo decided changes, and cease altogether 
with the death of the organ ! ** 

Indeed, the simplest experience and observation of every- 
day life teaches us that psychical activity ceases with the 
destruction of its material substratum, or — thai man dies. 
" The times have been,'* says Macbeth, '* that when the 
brains were out, the man would die." There is no real 
proof, and none has ever been found, which should induce 
us to believe that the soul of a dead person lives on in one 
shape or in another. " That the soul of a dead person,*'^ 
says Burmeister, " ceases to exist at the moment of death, 
cannot be contradicted by sensible people. Spirits and 
spirit-manifestations have only been seen by sick or super- 
stitious persons.** 

Having thus broadly laid down our view, we cannot re- 
frain from going into some of the chief arguments which 
have been urged in favor of individual immortality, from 
the standpoint of a natural and moral study, based on sober 
and experimental science. 

First of all, natural philosophers have attempted to de- 
duce the immortality of the soul from the imperishable 
character of Nature and the indestructibility of matter and 
force. Inasmuch, it is urged, as there exists no absolute 
annihilation anywhere, it cannot be imagined or conceived 
that the human spirit, once in existence, can be brought to 
nought again ; such an idea is contrary to reason and to 
the natural law. In opposition to this it should be re- 
marked that a transitory manifestation of the ' ' matter-and- 
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force" principle must not be confounded with the princi- 
ple itself. No doubt, in the eternal cycle of matters and 
forces, nothing is mortal ; but this only holds good col- 
lectively, and for the whole, while the individual is subject 
to unceasing changes of genesb and decay. While force 
and matter as such manifest their indestructibility in an in- 

. controvertible manner, which rests upon experiments, the 
same cannot be said of the soul, which is only the effect or 
product of a definite combination of materials and forces 
subject to disassodation. With the breaking-up of this 
combination, its working must necessarily come to an end. 
If we break a watch to pieces, it will no longer tell the 
time of the day ; if we kill the nightingale, its song sub- 
sides. We have nothing left before us but a heap of 
apparently dead materials, which must enter or be brought 
into new compounds or combinations, in order to bring 
about results similar to those previously obtained. 

In perfect accord with this is the fact that the personal 
soul, despite its alleged indestructibility, never existed for 
a whole eternity, that is to say during the time when the 
body to which it belongs, was not yet formed. But that 
which once did not exist, can perish and be destroyed 
again. Nay, it is in the very essence of everything that is 
brought into being, that it should also come to an end 
ligain. 

^ There is actually a condition which enables us to pro- 
duce a perfecdy direct and experimental proof of the 
destrucdbility of the individual soul; it is the well- 
known condition of sleep. Owing to a retardation in 
the circulation of the blood and a diminution in the supply 
of blood to the brain, the function or activity of the organ 
of thought, which required that a very brisk reciprocal 
action should go on between the oxygen of the blood and 
the brain-matter, is disturbed or suspended in such a way 
that psychical or conscious phenomena cease for a time 
— just as the circulation ceases when the heart ceases to 
beat, or the oxidation of the blood is checked, if the lungs 
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cease to act. The body alone lives on, in a condition simi- 
lar to that of the animals from which Flourens had cut 
away the cerebral hemispheres. On waking, that is to 
say, upon the return of the normal circulation and of oxi- 
dation to the brain, the soul, which had been, as it were, 
bereaved of existence, continues its work at exactly the 
same point at which it had come to an end when sleep set 
in ; the long interval had no existence for it ; the soul was 
practically in a condition of spiritual death. 

This peculiar analogy is so plain and obvious that sleep and 
death have always been compared with each other and been 
styled brothers. *' Death is like sleep," says Byron, ** and 
sleep closes our eyelids.*' In the course of the first French 
revolution, the celebrated Chaumette * had statues of Sleep 
erected in the cemeteries and the following inscription put 
over the gates : *' Death is an eternal sleep." Andrea, 
the Author of an old Descriptio reipublica chrisHano- 
poliiaruB^ from the year 1619, says: **This Republic 
knows nothing of death, and yet indeed is it present with 
them ; but they call it sleep." 

Now in opposition to this argument it has been con- 
tended that the phenomena of dreams afford a complete 
proof of the psychical powers being active in sleep, though 
in a subordinate degree only. This argument is based on 
an error of fact, for the dreaming condition is not that of 
real sleep, but is a transition state between sleeping and 
waking, a sort of half-sleep. Persons in a perfect state of 
health do not even experience this transition ; it is well 
known that they do not dream at all. Dreaming is con- 

* Chaumette, public prosecutor of the commune of Paris during the Revolution 
of 179a, and one of the leaders of the Hebertists, who had assumed the name of 
the Greek philosopher Anaxagoras, preached morality, industry, the patriotic 
virtues and reason ; he suppressed houses of ill fame, turned all beggars and 
prostitutes out, opened an office for the poor to find employment, and closed the 
female club, to which women resorted to mix in politics to the detriment of their 
domestic duties. He issued a communal order that no religious practices should 
be carried on outside the churches ; he prohibited the trade in relics and put a 
stop to public religious funerals ; he planted the cemeteries with beautiful and 
fragrant flowers. He and his followers were overthrown by the fimatical doc- 
trinaire and theist, Robespierre, and were guillotined on April 12th, 1794. 
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sidered at this day by medical authorities as a pathologi- 
cal or morbid condition.* A deep or thoroughly healthy 
sleep knows of no dream, and a man suddenly aroused from 
such sleep is, for a brief period, so entirely destitute of his 
psychical powers that whilst in this condition of being half 
awake and half asleep, he is considered as irresponsible in 
law. A. Maury, having made some interesting experiments 
on hinself, was brought to the conclusion, that dreaming 
results in almost all instances from some disturbance or 
change in some part of our organism, such disturbance re- 
acting on the brain. According to him, a man, while 
dreaming, is like an insane person. 

Certain morbid conditions are even more instructive 
than sleep in illustrating this temporary destructibihty of 
our intellectual psychical existence. There are disturb- 
ances arising in the activity of the brain from wounds, 
shocks, flashes of lightning, catalepsy, etc. , which result in 
an entire loss of consciousness, or a complete cessation of 
all psychical phenomena. Such a condition may last for 
weeks and months. If the patient recovers, it is found that 
he has not the slightest remembrance of the condition 
through which he has passed, and that he continues his 
psychical life exactly at the point in which consciousness 
left him ; he has, as it were, been dead and come to life 
again. If, on the other hand, actual death ensues instead 
of recovery, the moment of this catastrophe is a matter of 
perfect indifference to the injured person ; for as a person 
and as a psychically animated being, he had died at the 
moment when the disease put an end to the activity of hfa 
brain. It must be difficult, nay, quite impossible, for those 
who believe in the existence of an independent immortal 
soul, to explain the connection of such phenomena, and to 
give any reasonable theory as to how and where the soul, 
or the conscious Ego or Self which the philosophers talk 
so much about, has lived or continued its existence during 
such periods. No such theory can be produced, unless, 

* See Binz, Uei^r den Traunu Bonn, 1878. 
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in consonance with the superstitious ideas of former cen- 
turies, we assume that the soul leaves at times the body, 
somewhat m the form of a small animal, to travel about in 
unknown r^ons, in heaven, in hell, and so on, and event- 
ually to return to its previous abode. 

We also fed compelled to declare war upon those who, 
in contradistinction to the personal soul, hold to the ex- 
istence of a universal spiritual matter, or fundamental 
soul, from which it is contended that the individual souls 
derive their origin, and into which they return subsequent 
to the destruction of the bodies to which they belonged. 
Such theories are as hypothetical as they are devoid of 
foundation. The expression ** spiritual (/.^.immaterial) 
matter " is in itself a contradiction, like the ancient notions 
of imponderables, or matters that could not be weighed ; 
it is a logical and empirical monstrosity. Neither would 
such an assumption improve the case of the advocates of 
personal immortality very much. For the return into the 
universal primal soul, with a surrender of individuality and 
personal continuance and of the memory of a former life, 
means very litde less than annihilation ; and it would be 
just the same for the individual whether his so-called 
psychical materials found further employment and use in 
the building-up of other souls, or not 

Attempts have of late years been made to utilize the 
** spiritual matter "or '* soul-substance,'' to which we re- 
ferred in the chapter on innate ideas, as a basis for in- 
dividual or personal immortality. Prof R. Wagner of 
Gdttingen first spoke of an immaterial and individual soul- 
substance, temporarily united with the body, which upon 
the dissolution of the latter might travel to remote realms 
of space perhaps in the same way and with equal swiftness 
as light, and dience might occasionally revisit the earth. 
Such a theory is so utterly untenable, and the analogy be- 
tween the ether of light and the pretended soul-substance 
is so hopelessly preposterous, as to make it an easy thing for 
Prof Wagner's antagonist, Carl Vogt, to consign the 
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whole of thb discovery, made in the interest of the cause 
of personal continuance, to the realm of mere speculative 
&ncies. (See his work : Kdhlerglaube und Wissenschafi^ 

1855.) 

No greater value can be assigned to some further in- 
ventions in the province of natural philosophy made in 
support of personal immortality, than to the theory of soul- 
substance. Thus, Herr Drossbach, among others, thinks 
he has discovered that each body contains an infinite 
number of monads, capable of self-consciousness, which 
gradually attain by development to consciousness, or, when 
death ensues, fall to pieces again. These monads combine 
again at some very remote period, or in other worlds, and 
form a new man with a reminiscence of his former life ! 
Really, these monads are too intangible for any one to 
have an3rthing further to say about them. 

While the destrucdbility of the human soul after death 
has been impugned from the standpoint of natural philoso- 
phy, a similar attempt has been made with the same ob- 
ject from a moral point of view — and it seems to us, with 
exactly the same success. First, it has been contended 
that the idea of everlasting annihikuaon is so repugnant to 
all human sensation and so revoltantd^nst human feeling, 
that on this ground alone, it must necessarily be fallacious. 
Now quite apart from the fact that such an appeal to 
feeling cannot supply the want of scientific reasons, it must 
be urged that the thought of an everlasting life, or the im- 
possibility of dying, is far more terrible and much more 
revolting to human feeling than that of everlasting anni- 
hilation. Even in the province of legends, this horror has 
been expressed in the ingenious story of the imdying 
Ahasuerus — the Wandering Jew. To ask for eternal life 
would, as Galilei remarked, be tantamount to clamoring 
for petrifaction. 

On the contrary, the idea of the annihilation and cessa- 
tion of individual life has nothing terrible in it for the mind 
of a man with a philosophic thought about him. Not to 
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exist, as the profound religion of Buddha has so clearly 
recognized, amounts to perfect rest, painlessness, freedom 
from all impressions that rack and torment the corporeal 
or mental being, and it is therefore not to be apprehended, 
but rather to' be ardently desired after the completion of 
a normal life, and upon the appearance of the unavoidable 
infirmities of old age. There can be no pain in annihilation, 
any more than in the repose of sleep ; tAe sense of death is 
most in apprehension (Shakspeare). **The fear of death 
naturally fdt by all men," says Kant, ** even by the most 
unfortunate and also the wisest, is not a dread of dying, 
but as Montaigne rightly remarks, of a horror of the 
thought of being dead; the subject of death imagines he 
will preserve this thought after death, because he thinks of 
the corpse which is no longer himself ; he imagines that 
his own self will come to lie in some dark tomb or else- 
where/* With equal cogency Fichte says: *' It is quite 
clear that he who does not exist can fed no sort of pain. 
Upon this ground, annihilation, if it occurs, is no evil at 
all." The dear-headed Roman Catholic priest, Jean Mes- 
lier, writes to the same effect ; — * * Is the fear of not lasting 
forever, more sad than that of not having existed from 
time immemorial ? The fear of losing consdousness is in 
reality but a sentimental grievance to which alone is due 
the dogma of a future life." And Socrates says in Plato 
{Apologia Sbcratis) that death, even if it deprives us for- 
ever of consdousness, b a wondrous gain, just as a deep 
dreamless sleep is preferable any day to the happiest life. 
It would be easy to glean from the Greek tragedians a 
whole anthology of similar expressions and sayings. 

Has anybody ever grieved because he was not in exist- 
ence when the Greeks besieged Troy ? Neither need we 
grieve because we shall not be in existence when events of 
the future stir up the world and mankind. Rather should 
those who require comfort, rejoice in the thought that 
these things of the future are the fruit of the present, and 
that they cannot come about without his co-operation. He 
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who wishes for immortality must not desire it for himself or 
his own poor individuality, which is but a single ripple in 
the vast ocean of existence, but for the share which he, 
as an individual, has contributed to the existence of the 
ensemble. Be this contribution large or small, it cannot 
perish in the life of the whole, but works on to all eternity, 
just as in the eternal cycle of forces not even the smallest 
movement can be lost, without breaking the irrefragable 
law of cause and effect How truly does Schiller say : 

" Vor dem Tode erschrickst Du ? Ehi wUnschest unsterblich 

zu leben ? 
" Leb' im Ganzen ! Wenn Du lange dahin bist, es bleibt ! " 

C*Art thou afraid of death? Wilt thou live forever ? 
Then live in the whole. When thou shalt have long been 
gone, it still remains ! ") 

Ruckert expresses the same thought in the words : 

" Vemichtung weht Dich an, so lang Du Einzler bist, 
" O, fWil* im Ganzen Dich, das unvemichtbar ist I " 

(** Annihilation breathes on thee while thou art a solitary. 
Oh feel thyself part of the All, which is indestructible ! **) 

The scholastic philosophers, who feel the untenability 
of the ground on which they stand with regard to this 
question of immortality, but who are determined to yoke 
together philosophy and faith, have tried to extricate them- 
selves from the difficulty in a very extraordinary and 
unphilosophic manner. **The longings of our nature,** 
says M. Carri^re, for instance, ** the endeavors of knowl- 
edge to solve so many problems, demand immortality, and 
the many sorrows of this earth would form a horrible dis- 
cord in the harmony of the universe, if these problems did 
not find their solution in a superior harmony, by the fact 
of those longings and yearnings producing their fruit in 
the purification and development of the individual. These 
and other considerations make immortality^ in our estima- 
tion, a subjective certainty and a conviction of the heart" 
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Every one, indeed, may have * * convictions of the heart** 
But such convictions should not presume to come forward 
in a philosophic garb. It may be that we are surrounded 
by many problems, the solving of which would give great 
pleasure to thoughtful minds. But we .come no nearer to 
their solution by ** convictions of the heart, ** or by the mad 
mental gymnastics of schoolmasters, but by sober re- 
flection, based on reason and experience ; and the conclusion 
to which we must necessarily be led by such reflection, is 
the finality of the person or of the individual as a transitory 
phenomenon in the general life of Nature. A real un- 
veiling of the enigmatic character of the universe, such as 
Herr Carri^re seems to ask for, that is to say, the acquire- 
ment of a ]>erfect knowledge by the human mind, must, on 
internal grounds, be r^^arded as an absolute impossibility. 
Without strife there can be no life ; absolute truth would 
be death to him who should grasp it, and he would perish 
in apathy and indolence. Lessing associated with this idea 
such a conception of weariness that it caused him '* woe 
and anguish." 

If, however, it be suggested that we should be content 
with an everlasting and ever more perfect strife in another 
world, nothing would be gained by this in regard to the 
question of the finality or endlessness of the human spirit ; 
the decision would only be carried a littie further back. 
The second life would be an enlarged and improved 
edition of the first, with the same fundamental defects, the 
same contradictions, the same final absence of results. But 
like candidates for government offices, who prefer an ap- 
pointment at some indefinite date to none at sdl, thousands 
upon thousands cling in their mental agony to the un- 
certain prospect of an everlasting or temporary continu- 
ance of life. 

The philosophers who, in regard to thb question of 
immortality, do not hesitate in making short work of the 
philosophic method by which, at other times, they set so 
much store, and to appeal to an indefinite super-sensa- 
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tionalism, scarcely deserve to be answered. The &nious 
philosopher Fichte lays down the law as follows : ** Eter- 
nal continuance cannot be explained on mere natural 
conditions, nor need it be, since it is far above Nature. If, 
from a sensational and empirical standpoint, we cannot see 
how eternal continuance is possible, it must yet be possible, 
seeing that it lies in that which is above all nature." It 
stands to reason that decrees of this kind can be binding 
only on those who believe and tvtll believe, and who, there- 
fore, do not heed them ; all others will find it natural to 
put the standard of human intellectual knowledge to a con- 
troversial question, and will look for a solution of it to 
experience, reason and natural science. In this investi- 
gation they will find that Fichte was right when he asked 
that natural and sensational intelligence should be forsaken 
in order to grasp the possibility of personal immortality. 

We should like to point out quite cursorily and in a few 
words the difficulties and absurdities which, if personal im- 
mortality were a truth, must result from the continued and 
simultaneous existence of the countless troops and hosts of 
souls, that had belonged to the living men or rational in- 
habitants of other worlds. From the resiilts arrived at in 
earlier chapters (on the construction of the heavens and the 
universality of natural laws) it is seen to be impossible and 
inconceivable from the naturalistic standpoint, that any 
place can exist outside the earth in which the departed 
souls could gather when freed from the ties of the law of 
gravitation. Even if this difficulty about dwelling places 
did not exist, there would still be the excessive disparity 
between the departed, in their moral and intellectual de- 
grees of civilization, that must necessarily stand in the 
way of their living together after leaving the earth. Life in 
eternity, according to the tolerably unanimous opinions of 
theologians and philosophers, is to be a continuation of or 
improvement upon the life in this world. It must therefore 
seem to be indispensable that each individual soul should 
at least have reached on earth a certain stage of formation 
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as a groundwork for its further development to proceed 
upon. But now only think of the souls of children dying 
in infancy, of old people who have lapsed into second 
childhood, of insane persons, of idiots, of badly trained in- 
dividuals, of irresponsible beings, of savage nations, or of 
those standing on the lowest rungs of the ladder of our 
European Society. Are the defects in civilization and edu- 
cation to be continued in the other world on the same or 
on a higher scale? ''I am sick and tired of sitting on 
school-forms," says Dan ton in Georg Buchner's famous 
drama, Dantan*s Tod. This shows clearly the reason why 
human fancy has been far less fertile in painting the hoped- 
for joys of heaven than in depicting the everlasting tor- 
ments of hell. People found it impossible to form a tenable 
conception of the pleasures of a condition in which, ac- 
cording to the Christian view, they would have nothing to 
do except to glorify God forever. On the contrary, the 
numerous sufferings and terrors of earthly existence have 
yielded materials enough and to spare for artists to picture 
the reverse of the medal. 

And, lastly, let us ask, — If the doctrine of the inmior- 
tality of the soul be true, what is to become of the souls 
of animals ? Human pride has only considered this matter 
with regard to mankind, and has refused to see that 
animals, to whom the possession of a soul (though it be but 
an animal soul) can no more be denied than it can to man, 
have exactly the same right as man himself. The difference 
existing between human and animal souls is not a funda- 
mental one, but only a question of 6&gcet ; and that the 
roots and beginnings of the highest mental and psychical 
capabilities of mankind find their counterpart in the animal 
world, will be shown in a subsequent chapter ; it is a dif- 
ference of grade or development, not of kind. Burmeister 
has therefore a perfect right to say : — ** If the human soul 
be immortal, the animal soul must be so too. Both must 
have similar claims to immortality by virtue of the simi- 
larity to their fundamental qualities." If this inference be 
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followed out down to the lowest animal types — to which a 
soul, in the most general sense, can no more be denied 
than it can to the highest — and if we proceed right down 
to the monera or simplest primal organisms, then all the 
moral grounds on which the arguments for individual im- 
mortality have been based, tumble to pieces, and absurdi- 
ties result which mxjst destroy the whole &bric of foolish 
hopes.* 

Nor must it be forgotten that the soul of an intelligent 
animal, like that of a dog, ape or elephant, stands beyond 
all doubt much higher in the intellectual scale than that of 
a human idiot, cretin or maniac. Would it not be an unwar- 
rantable contradiction to admit immortality for the latter, 
and not for the former ? 

Lastly, it has been, and is still asserted, that the idea of 
immortality, like the idea of God, is innate in the inner- 
most intellectual being of man, and is therefore undeniable 
on all rational grounds. For the same reason, it is further 
alleged, there is no religion which does not ding to per- 
sonal immortality as one of its first and chief axioms. As 
to innate ideas, we have already spoken of them at suf- 
ficient length ; and as regards nations or religions and 
religious sects, within which there exists no such thing as 
an idea of immortality, there are no end to them, and it 
would be more accurate to say that only a comparatively 
small portion of mankind are found adhering to that idea. 
Although the Jews may be regarded as harbingers of 
Christianity, their chief sects recognized no personal im- 
mortality. The enlightened sect of the Sadducees taught, 
as against their opponents the Pharisees or ** Jesuits" of 
Judaism, that the human soul does not outlive the body, 
but is dissolved with it into planetary atoms and undergoes 

* The misskmary Moffat tells an interesting anecdote, which shows very plainly 
the view taken hy savage peoples unfettered by dogmas. A member of the 
Bechnana tribe (in the interior of South Africa) came to him one day and asked, 
pointing to his dog : "What diflerence is there between me and this creature? 
Von say, I am immortal ; why not my ox and my dog ? They die, and do you 
notice anything of their souls? What is the difference between man and animal ? 
None, save that man is the greater rascal of the two." (See Auslamd, tSsjS, No 3S.( 
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many other transmissioiis. According to them, there is no 
resurrection of the dead ; the fate of man lies in his own 
hand. Men must serve God from pure love, not frcnn 
self-interest or fear. This doctrine in no way deteriorated 
the morality of its adherents, who would yet partake of 
the enjo3rments of life without any compunction. Ac- 
cording to Richter ( Vortrdge uber persdnliche Fortdauer), 
hy far the largest number of our theologians are agreed in 
that there are, in the books of the Old Testament written 
before the Babylonian captivity, no clear traces of the doc- 
trine of individual life beyond the grave. The Mosaic law^ 
never points to a reward in heaven and after death. 
The famous Buddhism,*one of the oldest, and at thesame 

^ This remarkable atheistic and materialiatic relii^ion was founded on a pnrelT** 
natoral basis 600 B. C. by an Indian prince named Gautama or Buddha (the Bn- 
Ulfatener, the Wise) or Sakjamnni (hermit of the tribe of Sakja). Rejecting the 
hateful system of castes, he taus^ht the equality and brotherhood of all men ; be 
abolished sacrifices ; he denied the existence of God and of an innate conscience, 
and sought all his principles in wutn omfy and in the love of one's neighbor. This" 
relifion po ss e ss ed so thoroughly the faculty of speaking to the minds and winning 
the hearts of the people that in a comparatively short time it spread over nearly 
a third of the tlien existing human race, without wading, like ChristianityT* 
through an ocean of blood and atrocities. In the year 800 after Christ it was 
again uprooted in India by the reaction of the priests and Brahmins, who had 
waged most bloody religious wars upon it. It was then difiiased all the more 
rapidly and eflectually over the neighboring countries, and at this day it is the 
most widely disseminated religious system of the East, mustering a great many 
more adherents than Christianity. The cosmology of Buddha, like modem sci- 
ence, teaches as the beginning of things the existence of infinite and infinitely 
rare matter, out of which the individual worlds originated gradually by condensa- 
tion. These, however, were again volatilised, and again new forms arose, and 
so forth. The government of the universe consists in an irrefragable necessity, 
fk>wing from the supreme law of cause and eflect. The worlds follow one after 
another in gradation and become more and more perfect ; the same holds good 
for organised beings, until at last all return to the original state of rest and re- 
demption—the so-called Nirvana or nothingness. Buddha held with the most 
complete freedom and toleration towards c^her opinions, which he regarded only 
as lower stages of knowledge. In order to prepare worthily for his great mis- 
sion he spent, not forty days like Christ, but several years in the wilderness and 
in solitude, where he, according to the Buddhist legend, was like Christ tempted 
in vain of the devil. The same legend relates that, like the founder of Christian- 
ity, he was bom by supernatural means of Maya, a king's daughter, rendered 
pregnant by a ra^ of sunshine. With a view of destroying the misery of the whole 
worid, the Buddhists also sent out missionaries like the Christians, and like them 
held councils or assemblies of the Church. Their object was the good of man- 
kind, in opposition to Brahminism, which aimed at nought but personal advance- 
Bwnt. The zenith of Buddhism was attained under the two kings Asoka. the 
first of whom raised Buddhism to a state religion in 250 B. C, without however 
persecuting any other creeds. Under their rale Brahmins and Buddhists lived 
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time the most widely spread, of all religious systems of 
the world, embracing, as it does, thirty-one per cent, of 
the entire human race, knows nothing of personal immor- 
tality, and preaches (like our modern pessimists Leopardi, 
Hartmann, etc.) non-existence ^ or the definite cessation of 
personal existence, in the fitmous Nirvana or nothingness, 
as the highest aim of deliverance. 

peacefnlly tide by tide. Fifty yetrt after Chritt, Kiac Kanitchka called the 
ionith Council together. Max MfiUer detcribet the Buddhitt moral code at one 
of the mott perfect the world hat ever teen, although Buddha not only r^)ected 
the theory of toult, but regarded it at injuriout and at tending to tuperttition. 
In the place of theological legendt and talet, the great tage taught wiadom, be- 
nevolence, and the comfort of final rett ; it wat he^not Chritt— who firtt raited 
univertal love for man to the rank of the highett virtue. The traditiont which 
tnrround the life of Buddha bear the mott ttriklng retemblance to the Chrittian. 
(Compare the Natwnal R^ormttr^ xSSa, No. aa) Unfortunately Bnddhitm (like 
Chrittianity) degenerated later on in variout directiont in thote countriet over 
which it ruled and became imbued with all imaginable folliet and intane fimdet, 
while itt chief principle, the Nirvana, wat changed into a paradite, ftill of miradcs 
and taintt. For while the Buddhitt phpotophert and thinkert logically devel- 
oped the doctrine of the founder into ever clearer Atheitm, it wat turned by the 
uneducated people into partly monotbeittic, partly polytheittic tyttemt.and mix- 
ing with Brahminittic elementt it departed from itt original purity ; on the other 
hand, Brahminitm alto embodied within itaelf a number of Bnddhlttic elementt. 
Chrittian ideat and inttitutiont alto became mingled with it (etpecially in Thibet) 
at Nettorian Chrittilmity invaded Central Atia, and it wat chiefly owing to them 
that the Thibetan church hat now, like Catholidtm. iu pope and canUnalt, its 
bithopt, priettt and nunt, itt mattet for the dead, itt patemotters and rotarict, 
itt holy candlet and holy water, iU procettiont, featt-dayi and fiut-dayt, etc., 
and that divine honor it paid to the Dalai-Llama, or high-priett of Thibet, the 
earthly repretentative of the now deified Buddha. (See funher detailt la 
Radenhauten't ChrittttUkum isi HtidtiUkmwi^ P« 8a) Detpite all thit, the prln- 
dplet of Buddhitm remain to powerful in tome of itt adherentt, that according 
to Dr. J. W. Helfer't report of the provincet of Tenatterlm, the Bnddhittt do not, 
like the adherentt of other religiont, teek for convertt, and thow themtelves 
equally tolerant of all creeds. They do not attert that their religion it the bett 
or only true one, but only that it it the most tuitable to themtelvet. Nor do they 
hetitate to adopt certain featuret of other religiont which teem good to them. It 
it eaty to underttand that the Buddhittt oppote an energetic retittance to the 
attemptt at convertion made by Chrittian mittionariet. When Bnglith parvont 
tell them that they thould adopt the religion of love to man and to encmiet at 
their own, they very properly reply : •' What ? we are to forgive enemlet who in- 
vade our country? You never forgive jrour enemies. While you preach peace, 
you are blowing tmmpett of war. Your peaceable voice it the voice of powder 
andthot. Yon preach telf-denlal, but your prietU live in wealth and luxury. In 
your worthip of God you light candles, at though God dwelt in darknett. Go 
home and teach your own people to be peaceable, honorable and temperate." 
Some Brahmint. ttrongly objecting to the fimatlcal religiont and protelytixing seal 
of Chrittianity, tald to Dr. Haug. profettor of Santcrit in the Britith College of 
Puma (Bombay Pretidency): *' Thit fanatldtm it a clear tign of mental weakacst 
sad narrowneat. A wite man pertecutet no one on account of hit religiont viewt." 
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The original religion of the great Confutsee or Confucius 
knew just as little of a future celestial world, of a deity ex- 
ternal to the universe, of dogmas and priests, as did the 
ancient popular Chinese religion which it supplanted. Both 
are nothing but colorable or cultured Atheism and Ma- 
terialism, and rest on a thoroughly realistic conception of 
the world. Confucius, as mentioned in an earlier chapter, 
never speaks of a Creator nor of a higher order of the 
world, and a pious regard for one's ancestors is the only 
precept of his religion which goes beyond the individual life. 

The noble Greek nation, whose civilization stood in 
many respects high above that of our conceited age, be- 
lieved only in a realm of shadows as the abode of the 
departed. This so-called Hades, however, was for them 
no place of blessedness, but only a lurid reflex of real life, 
or the grave poetically conceived. Their great poet 
Homer painted it in the gloomiest colors, and makes 
Achilles, as the ruler of the dead, say to Odysseus 
(jOdysseyy XI, 14 — 19) : — 

"Rather Td choose laboriously to bear 
* A weight of woes, and breathe the vital air, 

.A slave to some poor hind that toils for br^ul. 
Than reign the sceptred monarch of the dead." 

which sentiments are found in a highly different garb in 
Shakspeare's Measure for Measure, III, i : — 

" The weariest and most loathed worldly life 
That age, ache, penury and imprisonment 
Can lay on nature, is a paradise 
To what we fear of death." 

The famous Book of the Dead of the ancient Egyptians 
also understands the judgment which awaits each soul after 
death, not in the Christian sense, but only in relation to 
the safest mode of burial. It was not until the school of 
Plato became more powerful that the dogma of the immor- 
tality of the soul b^^ to spread among the Greeks, 
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causing, in doing so, the greatest disturbances (as is re- 
lated on page 281 of the Systhne de la Nature^ vol. I, note 
78, on the Argument du dialogue de Ph/dan de la Ira- 
ducHon the Dacter) ; for men, discontented with their lot, 
proceeded to take away their own lives. Ptolemy Phila- 
delphusy king of Egypt (so the story proceeds), on seeing 
what results this dogma, now thought to be so full of 
blessing, wrought on the brains of his subjects, forbade the 
teaching of it under penalty of death.* 

Travelers tell us of a good many savage tribes among 
whom the belief in the personal continuance after death 
does not exist at all, or, if it does, only in combination with 
ideas that make it meaningless or subvert it. (See Meiners' 
KriHsche GesckUhte der Religionen, 1806 and 1807.) 
Bates relates of the Indians of the Upper Amazon (vol. II, 
page 214) that no trace can be found among them of any 
belief in a future state, that only those who have had inter- 
course with white men speak of it, and even then only 
without evincing the least interest in the matter. Dr. J. 
W. Heifer relates of the Seelongs of India that they know 
nothing of a life after death, and that their invariable , 
answer to questions on such matters is : ** We do not think 
about it" A good many similar examples have already 
been given. 

"^ Among all nations and in all ages, the belief in immor- 
tality has never had many adherents in the ranks of cultured 
and enlightened people, although for reasons easily to be 
understood, these have not always brought their opinions 
and ideas forward with as much energy as those holding 

"opposite views. What an amount of abuse had not the 
£unous Voltaire to endure, because he had ventured to an- 
nounce his belief in the perishable character of the human 
soul ! And even in our time, which boasts so loudly of its 

* Similar results have even come to light within onr own time. At the liegin- 
nlag of this centnry a deistical sect arose in Buddhist Burmah, which believed in 
an omnipotent and omniscient Nat (spirit) as the creator of the world, and Uught 
a species of immortality. The present king had fourteen of these "heretics'* 
brought to the gallows, and cruelly persecuted the sect. (See Amskmd, 1858.) 
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enlightenment, the great David Friedrich Strauss Cured not 
a whit better. " I go into nothingness/' said Mirabeau on 
his deathbed ; and the mighty Danton, on being asked be- 
fore the revolutionary tribunal about his calling and abode, 
answered: "My abode will soon be in nothingness!" 
One of our greatest German thinkers, Frederick the Great, 
confessed that he did not believe in personal immortality. 

How very much, in the present century, despite all the 
allegations and assurances of theologians to the contrary, 
the general views both of the educated and uneducated 
classes are in this matter opposed to the dogmas of the 
Church, can be denied by no one who has opportunities of 
observing people in positions of life in which hypocrisy and 
dissembling are out of the question. ** Who with eyes in*** 
his head," says Feuerbach very correctly, ** can deny that 
belief in individual immortality has long since vanished 
from ordinary life, and only exists in the subjective fancy 
of individuals, however numerous these may be?" Else, 
how could the fear of death be explained which still pre- 
vails among mankind, despite all the comforts of religion ? 
How would it be possible that the majority of men should 
regard death as the greatest evil, in that it puts a sudden 
end to the brief joys of their existence ? or because it only 
leads to that state so terrible in the fancy of the living. 

Wo Sonn' und Mond nicht glftozen 
Und keiner Sterne Licht, 
Wo keines Aethers Scheinen 
Die ew*ge Nacht durchbricht 

Wo Wftlder nicht, noch Wieseo 
Ergltlh'n in grtLner Pracht, 
Wo keiner Quelle Rauschen 
Die Lutt ert5nen macht. 

Wo keines Vogels Singen, 
Kein Klang, kein Ton der Lust, 
Kein Lied, kein Wort der Liebe 
Bew^die Menschenbrust. 
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Wo nur ein emg Schlafen 
In ewig dunkler Nacht 
Der kurzen Lust des Lebens 
Bin ewig Ende macht. 

(When there is no light of sun, moon or stars, when 
no eternal radiance pierces through the eternal night; 
when neither woods nor meadows smile in emerald glory, 
when no murmuring of rivulets makes the air resound ; 
when man's heart is never moved by the melody of birds, 
by sound or note of gladness, by song, or by word of love ; 
when only an eternal sleep in an eternal night puts an 
eternal end to the brief joys of life.) 

Thb same emotion, united to the thought of the transi- 
tory nature of all earthly things, is expressed in the beau- 
tiful lines of Platen, our great poet : — 

** Warum erfreun wir uns am Klang der Leyer, 
Am holden Spiel, an tausend stissen Trieben, 
Weim stcts im Hintergrund die Furie lauert 
Und unser Leben zwo Sekunden dauert ? " 

(Why do we rejoice in the sound of the lyre, in the 
sweet tunes, in a thousand joyful delights, if the Fury is 
ever lurking in the background, and we have but two 
seconds to live?) 

Lastly, let us listen to the beautiful and striking words 
uttered on the subject by an Italian philosopher, Petrus 
Pomponatius, who lived at the beginning of the sixteenth 
century : *' If we assume the continued existence of the in- 
dividual, we must first of all prove that the soul can live 
without requiring the body* as subject or object of its 
activity. We cannot think without sensations ; but these 
depend on corporeality of its organs. Thought is in itself 
eternal and immaterial, but human thought is bound up 
with the senses ; it can recognize the general only in the 
special, it is never fi-ee fi-om the rule of space and time, for 



336 FORCE AND MATTER. 

its ideas come and go one after the other. Our soul is 
therefore really mortal, since neither consciousness nor 
memory can endure." And again : — * * Virtue is far purer 
when practised for its own sake, than for a reward. Yet 
must those politicians not be blamed who desire that the 
immortality of the soul should be taught for the sake of 
the public good, in order that the weak and the bad might 
at least go the right way under the impulse of hope or fear, 
while noble free spirits choose that path of their own ac- 
cord. For it is utterly untrue that only base scholars have 
denied immortcUifyy and that all noble sages have adopted 
it, Horner^ Pliny, Simonides and Seneca, who did not 
cherish this hope, were not vile on thai account; they only 
managed to get along without mercenary servility J ' 



Vital Force 



If we lerionsly believe that natural laws could once be arbitrarily set aside by Ufe, 
then all investigation of nature as well as of souls must cease.— Ulb. 

Many people imagine that they have expressed and explained everything with 
the words *' vital force " ; yet they have only made an idle use of a hidden and 
indefinite cause, which explains nothing, and is but a confession of ignorance. 
— Onimus. 

No physiologist thinks nowadays of looking upon any phenomena of life as the 
result of a marvelous vital force, or a special pnrposively active force, existing 
apart from outside matter, and only taking the physico-chemical forces into 
its service so to speak.— Haeckbl. 

The theory of a special vital force leads necessarily to such absurdities, that at 
this day no naturalist thinks thereof, who has any serious claim to that title. 

— PiVAMY. 

A MONG the mystical notions, so destructive of all dear- 
/a ness of idea in natural philosophy, which were put 
forward at a time deficient in knowledge of nature, 
and which modem research has entirely thrown over- 
board, we may reckon more particularly the idea of a so- 
called vital force. There is scarcely any theory that has at 
any time more deeply injured the cause of science than the 
idea of a special organized force, which has been set up as 
a sort ol antagonist of the inorganic forces, such as weight, 
affinity, light, heat, electricity, magnetism, etc., or as in- 
dependent of them, and which should serve as an ex- 
ceptional natiu^ law for living things, rendering it possible 
to withdraw them from the influence and action of the uni- 
versal laws of nature, and to form, so to speak, a law on its 
own account and a state within the state. If science were 
compelled to recognize such a law our axiom of the uni- 
versality of physical laws and of the invariability or the 

(337) 
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very existence of an order in nature would collapse al- 
together. Fortunately, science, instead of being in this 
. matter compelled to retreat before the irrational onset of 
^l3(nambts or believers in force, has gained a brilliant vic- 
toiy over them all along the line; she has gathered 
together such a mass of striking facts that the theory of a 
special vital force as the cause and foundation of vital 
phenomena has now nothing left to it but to haunt the 
borders of exact science like a ghost, to wander about in 
the heads of conceited philosophers or of those who have 
remained &r behind their age in scientific thought* 
" For," as Virchow very pertinently remarks {Archwfur 
path. Anat. und PkysioL, IX, vol. 1856, part x and 2), 
" this old doctrine of a vital force is not an erroneous 
teaching, but a mere superstition, the relationship of which 
to the doctrine of the devil and to the search for the phil- 
osopher' s stone cannot be denied." And as far back as 
eight years previously. Prof. Dubois-Reymond felt justified 
in saying in his famous Uhiersuchungen uber thierische 
EUktricitat : ** Those who try to maintain and to preach 
the erroneous doctrine of vital force, under whaUvtrfarm^ 
and in ever so deceptive a garb, are men who cannot 
possibly have ever attained the limits of their &culty of 
thought" 

There can at thb day be no scientific doubt t^t life obeys 
no special or exceptional laws, and that it does not stand 
outside the influence of inorganic forces, but must rather 
be regarded as the result of a definite interaction of chemi- 
cal and physical forces or a peculiarly complicated 
mechanical group of motions, for the explanation of which 
none but the usual and known forces of nature can and 
need be called in. He who thinks it necessary to conceive 
a theory of special ** vital force " in order to explain life, 
argues as rationally as one who tries to make out that the 

^ Etcs ft thinker of sacli high sUndiog fts Schopenhftuer could not, owing to 
his philosophic prejudices and his pet theories, free himself from the ides of m 
▼itftl force, and styled stUcks on it simply as " stupid.*' See the author's Au9 
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movements of a watch are traceable to the working of some 
special ** watch-force," and not to its mechanical organi- 
zation. But just as the movement of a watch is nought 
but the result of materials and forces working together in 
a particular manner, so life also is no/orce, but a resultant 
or movement of particles grouped in a definite order. 

With a view to prove this more fully and with more pre- 
cision, we need but refer to chemistry, which was able to 
place the fact beyond doubt that the chemical elements or 
fundamental materials are identically the same in the 
organic and in the inorganic world, and that not a 
single atom in the physical groimdwork of life occurs 
which is not equally present in the inorganic world, and 
active in the cycle of material changes. Chemists have 
succeeded in decomposing organic bodies and compounds 
into their elements, and in separating these severally from 
each other, exactly in the same way that they had long be- 
fore done in the case of inorganic bodies ; they have thus 
proved, as we have said, that these elements are the same 
in both departments, and that it is only the method of 
grouping which varies. For example, a living being can 
be reduced into a lot of inorganic compounds by a process 
of complete combustion, so that nothing remains except 
the non-volatile ashes, and this without a single atom being 
lost in the process. 

This one fact alone should suffice to relegate every idea of 
a special vital force from science, since that force, as shown 
in an earlier chapter, cannot be separated from matter, 
and each movement occurring on such a basis must result 
from the conditions, capacities or forces inherent in the 
atoms. The properties of the atoms are, as it has been 
more scientifically expressed, indestructible, and no edu- 
cated person can admit that the merest particle of oxygen 
can change its essential and indestructible nature within an 
organism ; that, for instance, an atom of oxygen wUhin an 
organism can be influenced by an adjoining atom of hydro- 
gen otherwise or by other natural laws, and vice versa^ 
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than it would be if placed outside that organism. Life 
creates neither new matter nor new force ; it only delights 
in countless changes, which proceed without exception ac- 
cording to the great law of the conservation of energy or 
the equivalency of all dynamic forces. Each contraction of 
a muscle, each kind of work performed by an organism, 
involves the disappearance of a perfectly definite and equiva- 
lent amount of heat. If organic or living bodies manifest 
properties differing from those of the inorganic, it is not 
from the working of a special force present within them, 
but only from the peculiarity of their chemical composition, 
which makes the effect appear as a transitory manifestation 
of universal matter. Vital force is therefore no principle, 
but, as remarked heretofore, a result When an organic 
compound appropriates and assimilates inorganic matter 
that exists in its proximity, it does not do so by virtue of a 
special power, but only by a process of contagion, whereby 
it transmits to the other molecular arrangements of its own 
particles of matter, just in the same way as the inorganic 
world energies are transmitted from particle to particle. 
In this way, the genesis of the whole organic world from one 
or more beginnings, however small, may easily be ex- 
plained, without resorting to the notion of vital force. In 
the chapter on primeval generation we have already shown 
how such a beginning may and must have occurred. 

It is generally known that manifestations of life occur 
habitually only when albuminous compounds are present 
When these are absent, there are no phenomena of life. 
To this it may doubtless be answered that these compounds 
are also present in death. But in death they are obviously 
in a state of transition towards quite a different chemical or 
physical condition, which supervenes not suddenly, but 
gradually. For even death, which is erroneously looked 
upon as the opposite of life, cannot possibly extinguish 
vital functions ail at once. The isolated muscular fibre, 
removed from the body, contracts when under the influence 
of electricity ; and even hearts, when removed from the 
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body and thrown out of all normal connections, continue 
to beat or to move for hours or days together. Nay, 
severed pieces continue to move or pulsate, offering to the 
observer quite a peculiar and weird aspect In men who 
have been executed, movements of the heart have been ob- 
served for many hours after death. Blood-corpuscles can 
be poisoned with carbonic oxide in the re-agent tube quite 
as well as in the blood-vessel itself. The hair-bulb con- 
tinues to form its peculiar products in the corpse, and the 
liver keeps to producing glycogen. After death by cholera 
the temperature of the tissues rises instead of falling. The 
severed heads of beasts, as mentioned in the chapter on the 
seat of the soul, may be recalled to life and consciousness 
by the injection of oxygenated blood, and so on. 

If, after this general exposition, we glance at individual 
instances, we find that not only simple elementary sub- 
stances, such as oxygen, hydrogen, carbon, nitrogen, etc., 
enter into the chemical composition of the living body in 
the most varied ways, without in any manner changing 
their nature, but that this is also the case in regard to com- 
posUe bodies. Water, which must be regarded as the 
chief, and in many instances by far the greatest part of all 
organized beings, and without which no animal or vege- 
table life is possible, penetrates, softens, dissolves, flows, 
fells by the law of gravity, evaporates, condenses, and con- 
ducts itself within the organism in a manner that differs not 
even by a hair's breadth from the way it does outside. The 
salts of calcium which it contains in solution, are deposited 
by it in the bones of animals or the tissues of plants, where 
they show the same solidity as in inorganic nature. The 
oxygen of the air, which acts on the dark venous blood in 
the lungs, follows exactiy the universal natural law of the 
diffusion of gases, and imparts to the blood the same 
bright-red color which is likewise obtained by shaking up 
air and blood in any vessel. The carbon contained in the 
blood forms carbonic acid by combustion through this 
union, which takes place not only in the limgs, but also in 
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every part and tissue of the body, just as in every com- 
bustion of a carboniferous compound, thus producing the 
remarkable phenomenon of animal heat which is not there- 
fore, as was thought formerly, a product of vital force, but 
is brought about in exactly the same or in a similar way as 
the heat of an oven in which wood or coal b burnt 

In point of fact, every activity of an organ is connected 
with a chemical change, which proceeds inside the living 
body according to exacdy the same laws as outside. The 
animal stomach may correctly be described as a chemical 
retort, in which the substances brought into contact with 
one another dissociate and re-combine themselves in per- 
fect accord with the laws of chemical affinity. A poison 
introduced into the stomach can be neutralized by a chemi- 
cal antidote, just in the same way as though the proceeding 
had taken place outside ; a morbid substance present 
therein can also be neutralized and destroyed by chemical 
substances introduced in it, just the same as in any in- 
organic vessel The chemiod changes undergone by food 
during its stay in the stomach and the intestines have been 
ascertained in modem times almost down to their most 
minute details, and so has been the way in which they are 
changed into the tissues and compounds of the body. We 
know equally well that their elementary materials leave the 
body again by various roads to the same amount as they 
entered it ; partly unchanged, partly in other forms and 
conditions. Not a single atom is lost in this way or 
changed into another. Digestion b a purely chemical pro- 
cess. We learn the same from the action of medicines 
which b purely chemical, except where mechanical forces 
come abo into play. All medicines which are insoluble in 
the fluids of the animal organism and can therefore pro- 
duce no chemical reactions, must necessarily be r^^arded 
as perfectly ineflective. 

What applies to the chemical^ applies likewise to the 
physical processes going on within the living body. The 
circulation of the blood is as perfectly mechaniod as can 
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possibly be imagined, and the anatomical arrangements 
which have that circulation for their object, bear a most re- 
markable resemblance to the mechanical works of the human 
hand. The heart is furnished with valves like a steam-engine, 
and the closing of these valves produces a loud, audible 
noise. The air, on entering the lungs, undergoes friction 
against the sides of the air-tubes, and causes the respira- 
tory sound. Its ingress and egress are induced by purely 
physical forces. The rising of the blood from the lower 
limbs to the heart, in opposition to the law of gravity, b 
rendered possible only by purely mechanical arrangements. 
The intestine propels its contents mechanically by peris- 
taltic activity ; all muscular actions are mechanical, and to 
them are to be traced the movements performed by both 
men and animals in walking. The construction of the eye 
rests on the same laws as does the construction of a camera 
obscura, and the ear receives the waves of sound like any 
other cavity. 

If, as must be acknowledged, many of the processes 
going on in the living organism are not as yet explicable 
by physical or chemical phenomena, and if we are still met 
by problem upon problem, we ought not to hold Nature 
responsible for this, but only the imperfection of our 
knowledge. However, as time goes on and Science makes 
more and more headway, there is a gradual subsidence of 
the obstacles that are still to be found in the path of a 
mechanical explanation of vital phenomena. Let us think 
of our latest acquirements, and remember how, within a 
comparatively small number of years, so many phenomena 
have been conclusively explained which in their obscurity 
appeared heretofore as the most powerfrd advocates of the 
case of those who held with miraculous vital energies. How 
long is it since the chemistry of respiration or digestion 
first became known ; how long since the processes of 
generation and fertilization emerged from their mystic dark- 
ness, to be classed among the simplest mechanical actions 
of the inorganic world ? The seed is no longer regarded 
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as a living fluid> giving out an enlivening vapor, but as a 
matter moving mechanically through the instrumentality 
of the spermatozoa ; and what was heretofore looked upon 
as the mjrsterious action of that enlivening vapor, re- 
solves itself directly and mechanically into the contact of 
ovum and sperm. How many processes going on within 
the animal body, such as the rising of small particles on 
the mucous membrane and towards the exterior, contrary 
to the law of gravitation, seemed inexplicable and appeared 
to call for the theory of a vital force, until the interesting 
phenomenon of dliate motion, a process resting on purely 
mechanical principles, was brought to light This re- 
markable movement is independent of vital energies, and 
continues long after death ; it is brought to an end only 
with the complete softening of the organized parts through 
putrefaction. In a turtle, as late as fifteen days after death, 
while the flesh was falling away into putrid slime, the 
ciliated cells were still engaged in their peculiar motion. 
What an amount of light was thrown on the wonder- 
ful processes going on within the blood by the discovery of 
blood-corpuscles, and on the processes of absorption and 
resorption by the discovery of the laws of endosmosis and 
exosmosis ! That marvelous and apparently incompre- 
hensible physiological activity of the animaJ body, the 
nervotis^ is now having quite a new Ught thrown upon it 
by natural philosophy ; and every day it is becoming more 
obvious that electricity, a well-known natural force, plajrs 
a most important part in these organic phenomena. 

**Life, " says Virchow, **is only a particular kind of 
mechanics ; it is, in point of fact, the most complicated 
form thereof, it is that in which the ordinary mechanical 
laws are brought into play under the most unusual and 
varied conditions ; hence, the final results are separated 
from the beginnings of the change by so great a number 
of swiftly subsiding, intermediate links, that we can find 
the connection only with the very greatest difficulty." — 
**The living organism," says Professor Matteucd, "is a 
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machine, like the steam-engine or the electro-magnetic 
machine ; that is to say, a system in which chemical af- 
finities, especially the union of the oxygen of the air with 
the materials of alimentation, produce heat, electricity and 
muscular work." He might have added, ''and mental 
work too,'' for we know that without chemical, mechanical 
and physical changes, not only no movement can exist, 
but no feeling, no thought, and no volition either. Sen- 
sation is only a special mode of motion of organized 
matter ; and since, as we have shown already, all psychical 
activity may be traced, in the last instance, to the elements 
of sensation (just as all bodily organization is formed by 
groupmgs of the " cells "), the highest activity of the living 
organism forms no exception to the general rule. All 
matter is capable of sensation, and every living body 
sensates. 

To the chemists, who deny the necessity of the theory 
of vital force, it has been retorted that Chemistry itself 
is unable to form organized compounds, that is to say, to 
make those special groupings of chemical elements in 
ternary or quaternary compounds, the realization of which 
implies in each instance that of an organic being endowed 
widi life and vital power ; and those who make this retort 
courteous, added thereto this funny remark that if there 
were no such thing as vital force, and if life were only a 
product of chemical action, then chemists would be able to 
produce organized beings in their retorts and perhaps 
actually to make men ! * This suggestion has not been 
left unanswered by the chemists. They have shown that 

* This Insinnation is funny, because onr opponents forget that in order to pro- 
duce organic beings it is not enongh to have the chemical materials in hand, oat 
of which these are formed, but that, in order to prodace such bodies, it is neces- 
sary that a numt>er of difficult and complicated conditions should be complied 
with, which conditions we are quite unable to bring about artificially, and among 
which the indispensable influence of protracted periods of time plays a principal 
part. But there are also a number of inorganic bodies which we cannot produce 
artificially, and yet no one supposes that these owe their origin to anything but 
phsysico-chemical processes. Among these may be mentioned the diamond, 
precious stones, quartz, granite, topaz, malachite, laya. etc. The reader can 
consult on this point the close of the first essay in the author's Die Drnvwin'telu 
Tksorie m seeks VorUnmgen, 
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Chemistry is perfectly able to build up the fundamental 
constituents of organic life. Thus the French chemist 
Berthdot succeeded in making ethane^ the fundamental 
binary compound of organic chemistry, out of nothing but 
its elements, carbon and hydrogen, and by the help only of 
the forces working in inorganic nature ; he thus produced 
for synthesis or the artificial composition of organic bodies, 
a starting-point that could not possibly be dependent on 
organic nature.* "We must therefore conclude," as 
Berthelot says, " that organic chemistry now rests on the 
same experimental principles as inorganic In both 
sciences, synthesis, as well as analysis, has only the action 
ofthe same forces on the same elements to go by. . . . 
The task of synthesis is to determine the precise com- 
position of bodies and to yield the proof that the 
fundamental laws of inorganic and organic chonistry are 
identical." For this reason it has become impossible at 
this day to speak of a special organic chembtry, except 
for the sake of convenience, and the line formerly drawn 
between organic and inorganic chemistry (the first of which 
is now usually called the chemistry of carbon or of the com- 
pounds of carbon) is at present but '' a conventional aid for 
classification, which in no wise corresponds to the nature 
of the phenomena, but which we only preserve for con- 
venience." — (Dr. SchieL) Synthetical chonistry has of late 
years made such rapid strides, and still goes on progressing 
at such a rate, that it b impossible as yet to see where her 
bold advances, which have already produced such great re- 
sults, are to stop.f 

* Berthelot first united carbon and nicrofen into acetylene with Che aid of elec- 
tricity, and then formed olefiant gas, or ethane, by the addition of hydrogen. AH 
t&e other hydrocarbons can be bailt np from acetylene. Berthelot ouide methyl- 
alcohol oat of marsh-gas and oxygen ; ont ofthe same and the elements of water 
he made ordinary alcohol ; ont of alcohol and hjrdrocarbons he formed the organic 
adds ; and ont of alcohol and ammoniac he made the amide and organic basis. 

t In the year i8a8 Wfihler, in artificially making wea, a pre-eminently organic 
snbstance, from ammonium cyanate, destroyed the theory that organic compounds 
conld only be produced by organised bodies. In 1856 Berthelot performed the 
synthesis of formic acid fnm inorganic materials, that is to say from, carbon ox- 
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If the view mentioned hereinbefore, viz. that ternary and 
quaternary compounds can only be originated by vital 
force, were carried to its Intimate conclusions, it would 
become necessary to deny vital force precisely to those 
organized beings in whom the principle of life is most 
highly developed ; for it b well known that animals lack 
the power to form organic compounds out of inorganic, and 
that they are therefore absolutely dependent for their sub- 
sistence on the vegetable world, which alone is able to turn 
inorganic into organic substances. 

From all this no one, who values £aicts and is acquainted 
with the method of scientific induction, can have the least 
doubt that the conception of a special organic force, which 
produces phenomena of life independentiy and apart from the 
universal laws of nature, must be banished from the pro- 
vince of life and science ; that nature with its matter and 
force b one single indivbible whole, without limits or 
exceptions; again, that the hard and &st line of division, 
which some have sought to draw between organic and in- 
organic, can only be a forced one, and that a difference 
between the two exists only in the outward form and in the 
grouping of the material atoms, but by no means in the 

ide and water, beated with caustic potash, without the co-operation of either 
plant or animal. Soon afterwards, the synthesis of aleokol, or spirit of wine, was 
saccessfally accomplished directly from its elenients, carbon, hydrogen and 
oxygen. With the help of alcohol thus obtained, a whole series of other organic 
bodies and a number of new compounds were produced, such as the various kinds 
of ether, many vegetable oils and perfumes, many organic adds, such as racemic, 
lactic, acetic, oxalic add, and so on. Even fat can now be artificially made from 
latty adds and glycerine, both of which can be formed by purdy chemical means, 
and it is hoped that ere long it will have become possible to perform the synthesis 
of sugar and albumen, that is to say of absolutely organic articles of nourishment. 
'* We may hope." says Berthdot. at the end of his admirable work on chemical 
synthesis, '* to form anew all substances which have been developed since the 
beginning of things, and to do this under the same conditions and the same laws 
and by the aid of the same forces, which Nature has used in their formation." 
The method employed by Berthdot to bring about his remarkable resulu (sealing 
up inorganic substances hermetically in glass globes, and subjecting them for 
months to a high temperature) strikingly recalls the chemical and physical con- 
ditions of what used to be primal ocean, at the bottom of which must have ap- 
peared the earliest organic compounds.~Compare on this question the essay : 
KUtutUchs Darstellmmg der organuchen Vtrbimdumgen mus ikren SUwMuiem, in 
Vkserg Tag£, part 78, 1865, p. 779* 
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intrinsic character. The difference between organic and 
inorganic forms arises in reality but from the fact that the 
first grouping of the molecules is different, and being so, 
includes the germ of those forms. But the structure of the 
crystal and the remarkable phenomena of the reparation of 
injured crystals prove that there exist in the inorganic 
world certain laws of form that cannot be infringed, and 
which come very close to those of the organic world. 
Modem research has shown that the crystal, being the in- 
organic primal form, stands in a much nearer relation and 
analogy to the cell, or organic primal form, than was for- 
merly supposed to be the case. Both use selection as to 
that which they take up from their surroundings ; both 
are subject to definite external influences in their formation ; 
both can evolve themselves out of the same compounds of 
materials. As we noted heretofore on page 71, certain 
microscopic crystals (named crystalloids by Nageli), which 
have been found in the interior of plant and animal cells, 
are capable of imbibing, that is to say, they take in fluid 
matters from outside and swell up just like cells. They 
thus show all the essential properties of protoplasms or the 
albuminous contents of the cell, wherefore they were named 
** protein crystals " by Reichert, who first discovered them 
in the interior of the animal body, in 1849. Crystalloids 
have been produced by crystalizing artificially-formed car- 
bon-compounds. Their curved sides obviously yield a transi- 
tional form from the true crystals proper to the forms of 
living nature, and the cause of these appears to reside in 
the peculiar character of carbon, which lies at the root of 
the organic world ; of this we have a proof of the diamond 
with its curved sides, which consists of pure carbon. *' The 
wide gulf," says Prof. Cohn, of Breslau, at the close of a 
circumstantial work on these remarkable bodies, ** which 
has hitherto separated the aystals of the inorganic world 
from the organized cellular forms of the plant and animal 
worlds, is filled up by the protein crystals." 
Those who still cling to the theory of a vital force are 
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fighting a hopeless battle. Let individual mystics among 
naturalists try, as they may, to instill fresh life into the 
corpse ; let any number of philosophers mourn the loss 
of this favorite child of the spiritualistic confusion of 
thoughts ; how forcibly soever some may go on pointing 
to the inexplicability and obscurity of many processes of 
life, — the doom of the theory alluded to must neverthe- 
less be looked upon as sealed. *'The appeal to so 
mysterious a force is, ' * as Karl Vogt remarks, * * but a para- 
phrase of ignorance ; it is but one out of a number of 
back-doors of which there are not a few in science, and 
which are always the refuges of those indolent minds that 
will not take the trouble to investigate an3rthing they do not 
understand, but are satisfied to marvel at the seeming 
miracle.** Vital force is well compared by Prof. O. 
Schmidt (^Descendem-Lehre und Darwinismus) to **a 
ghost, which scarcely knows where to play its pranks.** 

Ideas on vital force have, in the course of history, passed 
through the same phases as those of force and matter in 
natural philosophy, described in the first chapter. While 
the theory of life in its first phase was completely, and in 
its second incompletely separated from the conceptions of 
Tbrce and matter, the third or last phase of modem 
thought has made it clear that there exists an absolute 
unity or indivisibility of the bodily substance and its vital 
properties. Life can neither create a new material or a 
new force, nor destroy an existing one ; and if all the con- 
ditions were known under which chemical manifestations 
of life proceed, it would be seen that there is no diflTerence 
between these activities and those which can be performed 
outside the body. Each force which the body evolves or 
loses, comes and goes with the ponderable substance taken 
in or extruded ; the universally recognized eternal princi- 
ples of the indestructibility of matter and the conservation 
of energy are absolutely opposed to the notion of peculiar 
organic force. Here, as everywhere, matter and force are 
eternal and indestructible. 
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We dose this chapter with some words, which are as 
forcible as they are wdl-foundecL They are taken from 
Pro£ Haeckel on vital force, in his work on the Entwick- 
hmgsgang und Aufgabe dcr Zoologie (Jena, 1869) : *' This 
much at least has been won, that the metaphysical g^ost of 
a so-called vital force is banished wholly and for ever not 
only from the province of hmnan, but sJso from that of all 
animal physiology. No truly scientific investigation and 
explanation of vital phenomena can at this day admit this 
m3rstic product of dualistic confiision which, now as a de- 
signing vital principle, now as a designing final cause, now 
as an organic creative force, has worked so much error 
and mischief!" 



The Soul of Brutes. 



Tbe tntetligeiioe of the brute iliowt itself in just the tame way as that of mail.— 
It is impossible to prove the existence of an essential diflerence be t ween instinct 
and reason ; whatever diflerence exists is but one of degree.— Krahubr. 

The human body is a modified animai form ; the soul of man is but an animal 
soul, raised by involution to a certain power.—BuRMBiSTBR. 

Instinct is a mere empty word, a mere cloak for our ignorance or intellectual 
indolence.— P. B. Noll. 

The notion that animals are incapable of forming ideas, opinions or inferences, 
runs counter to all teaching derived from experience.— Czolbb. 

THE best authorities on physiology and on the subject 
of animal intelligence are at the present time fairly 
agreed in that the soul of brutes is not distinguishable 
in quality, but only in quantity or d^^ee from that of 
human beings. Man has no absolute superiority over the 

J>rute ; all his advantages are more or less of a mere com- 
parative nature. There is no intellectual capacity which 
bdongs solely and exclusively to man ; it is only the 
greater streng^ and the higher development of these capa- 
cities, aided by their more perfect co-operation, which give 
him hb great and marvelous superiority over the brute. 
But the reason why these capacities are greater and more 
developed in man is to be sought partly in the higher and 
more perfect development of his organ of thought, and 
pardy in the absolute change wrought in the conditions of 
life by his erect posture, in the different way in which he 

_uses hb fore-limbs and in the £aict of his possessing articu- 
late speech. But just as it is possible to show in the physi- 
cal development of the organ of thought an uninterrupted 
scale of gradual development from the lowest animal to 

(3SI) 
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the highest human being, so a similar ascent of psychical 
and mental properties in ever rising development may be 
found in him. Neither morphology, nor chemistry, nof^ 
macroscopy, nor microscopy is capable of discovering an 
essential difference between human and animal brains ; 
great though the differences may be, they are after all but 
differences of degree. This accounts for the absolute 
failure that has attended all the attempts made by some 
scientists even down to our own time, to discover any 
such characteristic or essential differences, and on the 
strength of these to assign to man a special place and 
classification in natural history. 

In keeping with this, all the well-known physiological or 
psychological differences, which in all ages have been 
brought forward as proofs of the existence of an insuper- 
able gulf between men and animals, have appeared on 
closer investigation to be either non-existent, or else to 
have but a relative instead of an absolute value. It has be- 
come an axiom among all empirical psychologists and all 
students of human nature who judge by experience, that 
the highest mental capabilities of man began to germinate 
in very inferior regions, and that the mental activities, 
abilities, feelings and tendencies of man appear in their 
primary forms in the animal soul to an almost incredible 
extent Love, faithfulness, gratitude, the sense of duty, 
piety, conscientiousness, friendship and love of one's 
neighbor, compassion and self-abnegation, the feeling of 
right and wrong, nay even pride, jealousy, hatred, crafti- 
ness, treachery, vindictiveness and inquisitiveness are as 
well to be found among animals as premeditation, sagacity, 
the highest degree of cunning, foresight, thought for the 
future, and so on ; nay, the animal shares with man even 
the gourmandise and capacity for progress which are 
thought to belong to man only. It knows and practices 
even the institutes or principles of political and social life, , 
of slavery and precedence, of domestic and rural economy, 
of education, nursing of the sick and medicine ; it puts up 
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the most wonderful fabrics in the shape of houses, caves, 
nests, roads and bridges ; animals hold even meetings and 
joint deliberations, and initiate trials of criminals and cul- 
prits ; they consult on definite plans and projects by the 
aid of a well-developed language, consisting of sounds, 
signs and gestures ; they fully remember the past ; they are 
taught by experience and are, in a word, as much and 
even more highly endowed beings than most meri know or 
even dream of.* 

Nought but absolute ignorance and inconceivable super- 
erogation have taught man to designate the undeniable 
psychical phenomena of animal life as mere * * instinct ; ' * 
a word derived from the Latin insHnguere, which means 
** to incite*' or ** spur on, " and therefore presupposes of 
necessity the existence of a supernatural inciter or in- 
stigator. But just the same as there exists neither a vital 
force, nor a self-contained psychical being, nor an innate 
idea, so there is no such thing as instinct in the generally 
accepted meaning of an unconscious, irresistible, unerring, 
unchangeable impulse of nature or natural tendency, im- 
planted within the souls of"-animals for their welfare or 
conservation. All unprejudiced investigators declare them- 
selves most emphatically opposed to such a senseless 
theory, which would make every kind of scientific animal 
psychology a matter of impossibility. The word ** in- 
stinct '* is, as Dr. Weinland says, " obviously nothing more 
than a makeshift invented by indolence, to relieve us of 
the difficult task of studying the animal soul ; " or, as Lewes 
remarks, it is **one of those words by which men hide 
their own ignorance from themselves.*' The animal is led 
and guided in its daily life neither by a blind, involuntary 
impulse, nor by the influence of a higher power, but by re- 
flection, arising from comparison, judgment and con- 
clusions, in all of which an essential part is played by the 

* The detailed experimenUl proof of the above statement may be found in the 
author's two works on animal physiology, <x,) Mind m Aniwtais, (and 3) Uede mid 
Uebeslcben in der ThierweU, 
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organization and mental tendency inherited from parents. 
Even the process of thought through which this is done, is 
essentially the same as in the case of men, although the 
power of judgment is very much weaker, and the inherited 
mental tendency, owing to this lesser power of judgment, 
comes forward more conspicuously than it does in man. 
We might therefore with just as good a right contend that 
man works only by the impube of instinct, as trace the 
actions of animals to that source. But the one is as much 
a mbtake as the other. Both act by understanding or 
reason and by what may be termed instinct, if it be desired 
to preserve this word as the equivalent of the inherited 
mental tendencies of faculties of the nervous system ; the 
only difference is that the animal acts more by instinct, and 
man more by reflection. The difference is not one of 
principle, but of d^^ee. There b moreover the sense of 
smell, which, being so much more highly developed in 
animab than in man, enables the former to perform achieve- 
ments which seem inexplicable at the first glance, and 
apparently go to justify die theory of a special innate in- 
stinct, whereas a well-instructed person perceives in all 
thb nothing but a simple and natural connection. 

" It b the height of folly," says the famous Syslhne de 
la Nature, " to deny intellectual capacities to animab ; they 
feel, think, judge and compare ; they choose and deliber- 
ate, they have memories, they evince love and hatred, and 
their senses are often more delicate than our own." 

It b not by instinct, but by reflection, that the fox makes 
a hole which has two outlets, or has a so-called escape to 
it, and steab fowb at an hour when he knows that master 
and servants are away or at meab. It b not instinct, but 
experience that makes older animab more sagacious and 
prudent than younger ones ; and if, in places where foxes 
are much hunted, it b found that the young animab, on 
first coming out, show greater prudence than in other 
parts, thb b the result of a special tendency to watchful- 
ness inherited from their parents and ancestors. Why do 
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birds that are shot at, such as crows and sparrows, show 
no fear of people who carry no guns ? and how is it that no 
fear of a man is shown by animals living in uninhabited 
islands and having never seen any men nor never been 
chased by them ? 

Woldemar Schultz, in the account of his Brazilian 
travels, (Aus/and, 1866, No. 24), relates that old mules, 
who have grown grey in the service of man, often get 
quite beside themselves at the sight of a packing-case, and 
kick out at the object of their torture. Others, more cun- 
ning than these, allow themselves to be loaded, and then 
begin to run and jump about, till they have thrown every- 
thing off. "It is wonderful," says Schultz, "how the 
elder loaded mules during their journeys only choose such 
paths between rocks and trunkB of trees that are far enough 
apart to let them and their loads through ; with this ob- 
ject they will often make considerable ditaurs. On the 
other hand, A^ younger animals are not so particular about 
it and make no end of trouble in trying to get their loads 
through narrow passes." Examples illustrating the in- 
telligence and reflective ability of animals are as striking as 
they are well-known ; in fact they are so numerous that 
whole books might be filled with them. Everyone who is 
in the habit of beiqg with dogs, can tell the most extra- 
ordinary and almost incredible facts, showing their cal- 
culating perception and craft* It is enough to read the 

• Prof. Hinrichfl (iMs LebenMiUr JVaiur) thinks that this ftnimal possesses no 
imagination or perception, because if it did. it wonld be able to ran abont without 
its master and might possibly pat ap at an inn. Herr Hinrichs can have had no 
opportunity of observing dogs. Almost every day dogs may be seen running 
out for walks on their own account, and turning into inns with which they are 
acquainted. In reality, there is scarcely any question of natural philosophy in 
which the unlucky tendency of the philosophic theorist is seen more clearly than 
in this question of the Intellectual life of animals. Pacts, however cogent, are 
thrown on one side, and then the time-honored philosophical categories are 
brought out with the conceit imparted by that little knowledge which is a dan- 
gerous thing, and used to settle the question by applying them to individual cases. 
Fortunately, Nature knows nothing of the sut^ective fancies of these learned 
gentlemen, and in all matters of fact takes no heed whatever of theoretical con- 
structions. Let any one read, for insUnce, the philosophical disquisitions on the 
diflerence between men and animals, in the universally praised and most suc- 
cessful work on Ltst und Sgeie, first published in 1855 by Herr Julius Schaller. 
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accounts given by Dujardin of the intelligence of bees, by 
Burdach of the sagacity of crows, by Vogt of dolphins and of 
the remarkable way in which a young dog was educated by 
an older one. Or we may remember the curious anecdote 
of a swallow returning in the spring and finding its nest 
taken possession of by a sparrow, the swallow then seeking 
to turn the tables on the recalcitrant usurper by beginning 
to stop up the outlet with mud, other swallows assisting it 
in doing so, until the occupant, thoroughly understanding 
the fate that awaits it, knodcs its beak against and thereby 
shatters the wall that they are building up ! Who is not 
acquainted with the wonderful economy existing among the 
communities of ants, bees and termites, to which the present 
author has devoted the greater part of his book on Afind 
in animals f Who has not read about the canine com- 
munities in the North American prairies ? or about those 
political and social habits of the ants which sound so bibulous, 
but none the less exist in reality — how the ants fight regu- 
lar battles, undertake marauding expeditions, bring home 
slaves and train them in their service, keep milchcows in 
their extensive and well-appointed dwellings, how they 
practice agriculture, and so on ? 

Hooker writes of the elephant, an animal that occupies 
the highest stage of mental development : " The docility 
of these animals has been known from old, but it loses so 
much by mere description that their good-nature, obedience 
and intelligence appeared to me as surprising as if I had 
never heard or read anything about it Our elephant was ad- 
mirable, when not in a willful humor, and was so docile 
that at the word of command he would take up a stone and 
give it to his rider with his trunk over his head, the rider 
being thus spared the trouble of alighting on his geological 
excursions.' * 

a man, by the way, whose handling of the subject contrasts favorably with the 
method that obtains among scholastic philosophers. In this work the animal is 
regarded by Herr Schaller as the mere specimen of its kind ; man, on the other 
hand, as an individual and an Ego. What answer could he give, if the whole 
idea were reversed and it were said : The animal has only a value a* a tingle 
individual, but man as man and a* the representative of his race? 
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So well known is the stupendous sagacity of the ape — 
the animal that stands next to man, although man is not 
directly descended from, but only collaterally related to, the 
present races of apes — that whole volumes might be filled 
with the most wonderful and best substantiated accounts of 
it The author of this book saw in the Zoological Gardens 
of Antwerp an ape, who had a perfect bed in hb cage, and 
who would lie down in it at night and cover himself over 
like a human being. He used to play tricks with hoops 
and balls that had been given him, and when playing 
would turn towards the spectators, as though he wanted to 
talk to them and show to them what he could do. This 
same ape had been observed to trace with his finger the 
oudine of his shadow on the wall. The whole phenomenon 
produced a painful expression, as though a human-like, 
reflecting and sensitive being were shut up there in a cage. 
On the other hand, the negro, according to the excellent 
description given by Burmeister, strikingly resembles the 
ape both intellectually and physically. There is the same 
imitativeness and the same cowardice, there are, in point 
of fact, the same characteristic peculiarities. Historically, 
as in Haiti, the negro appears, to borrow a phrase from a 
writer in the Allgemeine Zeiiung, ** half tiger, and half 
ape.'* The aborigines of Brazil are described by Bur- 
meister as animals in their ways and habits and as lacking 
every higher mental capacity. '* In the deserts of the in- 
terior of Borneo and Sumatra and in the Polynesian is- 
lands,*' says Hope, (Essay on the Origin of Man, 1831) 
** hordes of savages wander about, whose resemblance to 
the baboon is unmisti^kable, and whose superiority in mind 
and body over the irrational animal is scarcely perceptible. 
They have little memory, and still less power of imagina- 
tion. They seem incapable of reflecting on the past and 
of providing for the future. Nothing stirs them up from 
their apathy except hunger. There is no mental faculty 
discoverable in them except the low animal cunning 
usually ascribed to apes." 
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It is often all^fed that the possession oi speech implies so 
characteristic a difference between man and brute, as to 
leave no doubt about the existence of a deep and impass- 
able gulf between them. Those who urge diis plea must 
necessarily be ignorant of the fact that animals can speak, 
and that they possess in a high degree the power of 
mutual communication, even about concrete matters. 
" How b it possible to pretend,*' says Broca, "that man 
only possesses the faculty of speech, and that it is wanting 
in animals ? People must be blind not to see that animals 
are able to communicate their thoughts to each other, by 
means which, though they may differ ever so much from 
those employed by men, represent none the less speech in 
its various forms." 

Dujardin placed a saucer with some sugar in it in a hole 
in a wall, at some distance from a bee-hive. One bee having 
discovered this treasure, impressed the nature of ^ the 
locality on its memory by flying around the edges of the 
hole and pushing against them with its head ; it then flew 
away, and after a little time returned in company with a 
number of its friends, who quickly made off with the sugar. 
Had not these animals spoken to each other ? How many 
examples prove that birds especially make very circum- 
stantial communications to each other ; they agree on cer- 
tain plans, hold councib, and put criminals on their trial? 
The way in which the chamois set their watches and ap- 
prise one another of an approaching danger, is a very 
plain illustration of this power of communication. And 
can this prudence have been acquired by instinct, seeing 
that chamois-hunters are not as old as chamois ? Many 
gregarious animals choose for themselves a leader and 
willingly place themsdyes under his orders. Can this be 
done without mutual communication ? The way in which 
dogs, wolves and foxes carry on their prowling expeditions on 
a premeditated plan, clearly proves that a very definite con- 
versation, which is possible only by an interchange of 
speech, must have previously taken place between the in- 
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dividual members of the pack. But as man does not under* 
stand the language of animals, he prefers to deny the ex- 
istence of it altogether. 

Parlqms, an English traveler in Abyssinia, devoted his 
leisure for a long time to the observation of the habits of 
apes and thence concluded " that they have a language as 
intelligible to them as ours is to us." {Reviie Britannique.) 
"The apes," says Parkyns, **have leaders, whom they 
obey more faithfully than men usually do theirs, and they 
have also a regular S3rstem of depredation. When a tribe 
leaves the rocky clefb and descends into the plains to rob 
a corn-field, it carries along with it all its members, old and 
young, male and female. The elders of the tribe who are 
easily recognizable by their hirsute appearance, are chosen 
as outposts. Prior to descending, they carefully explore 
every ravine and climb up all the rocks to obtain a good 
survey of the district. Sentinels are also placed on the 
flanks and in the rear ; and the watchfulness of these is 
most remarkable. From time to time they call and reply 
to each other, to announce whether any danger threatens, 
or whether all's right. Their cries are so strident, so 
varied and so distinct, that in course of time they may 
be understood by listeners. At the least shout of alarm 
the whole tribe comes to a standstill and barkens, until a 
second cry, differently intoned, bids them march on.** 

According to the observations made by what are called 
puntsmen in England, wild ducks hold r^;ular parliaments 
and go in regular divisions. The ordinary puntsman does 
not understand much more of their language than the 
cries of warning and of safety, whereas they, like all ani- 
mals, have special expressions for pleasure, pain, hunger, 
love, anguish and jealousy. The experienced puntsman, 
on the other hand, knows when the birds are talking of de- 
parture, rest, danger, security, love, anger, and so on. 
Each kind, again, has its own tongue. Prior to the usual 
morning flight there is always a very loud and lively dis- 
cussion, lasting from ten to twenty minutes, at the end of 
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which they all fly off. — It has been told of a brooding 
goose, who was ill, that she went to another and cackled to 
her, whereupon the other went with her and undertook the 
work of hatching. The sick one sat down near and died 
an hour later. 

F. W. Gruner reports that the fox has very decided in- 
flections and tones in his voice. The dog barks differently 
in joy from what he does in anger and gives a special ex- 
pression of his voice to each of his feelings. This is true 
of almost all our domestic animals, who know how to make 
themselves very well understood to those around them by 
the tone of their voices. Each animal has its own language, 
with a number of definite sounds to express its wishes, 
needs and emotions. The gesture and vocal language of 
insects (bees, ants, beetles, etc.), consisting in touch and 
pressure with the antennae, in tapping, chirping, rubbing 
of the wing-cases, and so on, is known to be a very com- 
prehensive and well-developed one. 

An observer has lately recorded that he was present once 
in springtime at a remarkable council, held by swallows. 
A pair of swallows had begun to build their nest under the 
roof of a house. One day a number of other swallow's 
came, and a long discussion took place between them and 
the builders of the nest. They all sat together on the 
roof near the nest in course of construction, twittering 
and vociferating as loud as ever they could. After this 
consultation had lasted for some time, and the nest had 
repeatedly been inspected by several of the flight, the 
meeting broke up. The result was that the couple de- 
serted the nest they had commenced, and b^^an building 
a new one in another part of the rafters situated more 
favorably. 

In Bodenstedt's Tdgliche Rundschau, Dr. Julius Hensd 
relates a very similar anecdote. In September, 1864, ^^ 
saw in the Hanoverian town of Osterode a young swallow 
hanging on the weathercock of the church tower, having 
been wedged in on attempting rather too bold a flight 
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Flocks of swallows were vainly endeavoring to succor 
their comrade, whose life hung on a thread. On the fol- 
lowing morning, when the little thing had long been dead, 
such numbers of swallows circled around the dangerous 
pinnacle that the air was black with them. The news had 
been communicated from one to another, and they had come 
to take stock of the case, in order to avoid the danger for 
the future. Two hours later the whole assemblage had 
dispersed. 

Nearly every one has noticed the remarkable gatherings 
which birds of passage are in the habit of holding in cer- 
tain places, one or more days before setting out on their 
journey ; at these meetings the plan and arrangements for 
the journey are decided on by joint deliberations. Far 
more complicated must be the consultations held by many 
birds, as for instance by storks, in connection with the 
trial of culprits, especially of those who have been guilty -of 
infringing the law of monogamy, which is very strictly 
enforced among many birds. The author in his work on 
Leben der Liebe in der Thierweli (JEroHc Life in the Ani- 
mal World), page 69 et seq, has given full details of these 
'' trials at law," as well as of the marriages of birds. 

No doubt, some will say, animals have a language, but 
it is not capable of development This is one more of those 
contentions which are entirely disproved by reality. Apart 
from the fact that we neither know nor can know anything 
definite as to the possible or actual development of animal 
language, since we do not understand it, there are a 
number of facts and observations extant which go a long 
way to show that the language of birds, as represented by 
the voice, the same as that embodied in gestures and 
mimics, is undoubtedly capable of a certain development 
and improvement According to Fuchs (^Das Seelenleben 
der Thiere, 1854) there is an essential difference between 
the sounds uttered by wild and those uttered by domesti- 
cated animals. The development of the language of birds 
artificially trained to or imitating speech, such as parrots. 



362 FORCE AND MATTER. 

is SO well known that it need only be cursorily referred to 
in this place. And if, in this connection, we glance at 
man, we must ask the question. What development is the 
huiguage of those savage races capable of, of whom 
travelers tell us, that they speak more by signs and ges- 
tures than by sounds, and that even their sounds resemble 
rather the rough cries and croakings of animals than human 
articulate speech ? 

We know further that the mental capadtiesof the ani- 
mal can be formed and brought out like those of men, as 
is sufficiently proved by the often marvelous results of 
training. That the education of animals proceeds slowly 
and painfully is owing less to their want of ability than to 
the difficulty of communicating with them. In this the 
same means have to be employed — and in feet are em- 
ployed — as are called for in the troublesome education of 
the deaf and dumb. But even without special training all 
domestic and tame animals, by continual intercourse with 
man, are well known to be more highly trained intellectu- 
ally and to show more capacity than in their state of 
nature. Thus our house-dogs are evolved from wolves and 
jackals, and have not only improved most remarkably in 
intelligence, but have also acquired moral characteristics, 
such as affection, conscientiousness, fidelity, sympathy,, 
dudfulness, temper, etc Even in the state of nature most 
animals change and improve in proportion to the change 
in their surroundings, needs, habits, the fashion of their 
dwellings, etc. It must be admitted that as a rule these 
changes proceed so slowly, that they more or less escape 
our notice. An exception to this rule is made by the nidi- 
fication of the common house-swallow, as to which F. A. 
Pouchet {Acies du Museum d'histoire naiurelle de Rouen^ 
tome III, 1872) has proved by direct comparison that in 
the course of the last forty or fifty years it has undergone a 
marked improvement, whereby more room has been ac- 
quired for the young, as well as a better protection against 
rain and enemies. The same observer states that the 
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European yellow-hammer hangs its nest under the boughs 
of trees by the help of gathered pieces of twine and thread ; 
the utilization of these materials has only become possible 
since the existence of the manufacturing activity of man. 
** He who says," proceeds M. Pouchet, " that animals are 
mere unchangeable machines, shows that he has never ob- 
served any of them. If they are only machines, the most 
superficial observation of the smallest among them proves 
that these machines observe, compare and judge, or, in 
other words, they possess all the faculties of reason." 

That the reason of man alone is capable of training and 
progress by virtue of an interior or spontaneous tendency, 
while the intelligence of animals would forever remain 
siaHonary without the stimulus imparted to it by man, is a 
contention (as proved by the examples already mentioned) 
which is neither perfectly accurate, nor in any way fitted to 
form an essential difTerence between the minds of animals 
and men. For it is well known that the reason of the lowest 
races of mankind does not manifest this internal tendency, 
and that there is no personal or independent history of the 
civilization of those races ; even the human race, considered 
as a whole, has as we have already shown, needed immeasur- 
able spaces of time in comparison with the historic period, 
in order to acquire this tendency. 

That a gradual transition, passing through countless in- 
termediate gradations, exists between man and animals, 
both in mental and corporeal characteristics, can only be 
denied by those who insist upon setting their own opinion 
above facts. All the well-known marks of distinction which 
have been put forward with the view of establishing a 
sharp line of demarcation, are, as we have repeatedly re- 
marked, but relative and not absolute in their nature.* 

* In Uie comparison so often institated between men tnd animals the blander is 
always made of placing the civilised European and some wild and barely known 
animal in joztapoaition ; the correct way of drawing a parallel wonld be by ex- 
amining the extreme borders of humanity and the transitional stages. Professor 
Kdlliker. in the above-mentioned work on the Darwinian theory, makes the fol- 
k>wing strictures on this fiOlacioas method : " If the civilised Indo-European is 
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And how could it be otherwise? Nature is one whole 
thing, spreading in every direction in an unbroken inter- 
dependence and knowing of no absolute boundaries and 
divisions ; for lines of demarcations have only been set up 
by the systematizing huihan intellect Man has, therefore, 
no right to set himself above the rest of the organic world, 
and to consider himself as a being of a distinct and higher 
nature : on the contrary, he should recognize the firm and 
indissoluble couplings, which tie him to nature. His be- 
ginnings and his endings are identical to those of everything 
else that lives and grows. 

**The old view," sa3rs the author of Menschen und 
Dingey MUtheilungen aus dent Tagebuche eines reisenden 
Naiurforschers, 1855, **that man alone is endowed with 
reason and intellect, and that between him and the animals 
there exists an impassable gulf, has not a little contributed 
to hiding from us for such a long time and so completely 
the psychological aspect of the animal world. . . When 
this error has once been cast aside. . . and when the idea 
shall once have prevailed that not only from a physical, but 
also fi'om a moral and intellectual point of view, the ani- 
mal world is a man in fragments, then a comparative 
psychology will arise as a parallel to the comparative 
anatomy which we have gradually formed.*' 

Fr. Friedrich remarks very forcibly and cogently : — 
**Not to recognize the position which animals occupy 
towards man and in the great whole of Nature is at the 
present day a sign of injustice and obtuseness. He who 

compared with the highest mammalian bnite,lthe gap is fonnd great not only intd* 
lectoally, but also physically, and a horror is then felt at the idea that man and 
certain animals, sach as the higher apes, should stand in any genetic relationship. 
But if we take the red prognathous New-Hollander or Bushman, whose body may 
almost be termed brute-like, and whose intellectual life is of the lowest grade, the 
gap appears by no means so great, and the comparison and juxtaposition of such 
a creature with ourselves is by no means flattering. And who can assure us that 
the anthropoid apes now known, such as the gorilla, chimpanzee and onrang, 
were really the mammals most like the human race which have existed, or tliat in 
earlier times there were not men more savage and lower than are known at this 
day?" 
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denies their intellectual and psychical qualities, shows that 
his understanding of nature reaches no further than the 
range of his physical vision, and that he is unqualified to 
give a judgment on intellectual powers." 

Professor B. Cotta relates a remarkable incidei\t, first ob- 
served by Darwin, about a species of crabs inhabiting the 
Keeling Islands. These crabs open cocoanuts in a pe- 
culiar fashion with their curiously formed claws, and having 
done so, eat the kernels. This proceeding is urged in 
favor of the theory of a special innate instinct, and the 
teller of the story seems indined to perceive in the method 
referred to a particular proof of the supreme wisdom of the 
creator, who must have formed for this special object an 
animal fitted for it ! It is difficult to conceive how a natu- 
ralist can come to such a conclusion, and the irrationality 
of this way of looking at things has already been partly 
exposed. It cannot be doubted that the animal had tried 
expertmetUs in the matter and specially in cocoanuts, 
before it arrived at the idea of using its claws in that 
fashion, and that the complete evolution of the now existing 
conditions came about finally by natural selection. To see 
an3rthing else in^it, and to imagine that that crab was made 
a present of its peculiar daw apparatus in order that it 
might crack cocoanuts, is a manifest absurdity. We 
might as well say that noses exbted for the sake of spec- 
tacles, or that man being created in order that he might 
travd on railwa3rs, built locomotives by instinct and re- 
ceived l^;s in order that he might step into carriages. 
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lian it M free at a bird iaa cage ; he can moYe within certain limits.— LATA-rmn. 

There it no tvch thing at a free win or volontary act, independent of the totality 
of the inflnencet which in each individual moment cnide men and keep even 
the strongest within boands.'MoLBSCROTT. 

How foolish is the idle conceit of an absolute freedom of the human wfU, seeing 
that it is completely mled by the tendencies to self-preservation iHiidi Nature 
has implanted in the human bosom.— A. H. Schnbidbe. 

To understand all is to pardon all.— Mme. de Stabl. 

SINCE man, as we have proved in the forgoing 
chapters, is a product of all-creating Nature^ both in 
his physical and his psychical being, there can be no 
doubt that not only what he is, but also what he wants, 
does, feels and thinks, depends on purely natural inter- 
, connections and on necessities of nature, like the whole 
fabric of the universe. None but a superficial and ignorant 
. "^ ' contemplation of man and of human existence, superadded 
' I ^^.'^ to spiritualistic and metaphysical prejudices, could ever in- 
duce the idea that the actions either of an individual or of 
^ * nations are the outcome and expression of a perfectly free 

' ' and self-conscious will. On the contrary, if we go to 

greater depths in our searches, we are taught that the con- 
nection of the general definiteness of nature and of natural 
influences with individual idiosyncrasy is so close and in- 
frangible that we can only speak of volition and free 
decision in a very limited sense ; we are taught of settled 
laws and rules in all the phenomena which we have hitherto 
looked upon as the products of mere chance or of sdf- 
acting spontaneity. ''The human freedom, of which all 

(360 
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boast, ' ' says the great thinker Spinoza, * ' consists in nought 
but that men are conscious of their own will, while ignorant 
of the causes which have induced it" 

The science of statistics , which has only been turned to 
proper account in modem times, has the great honor of 
having proved the existence of definite rules in a number 
of phenomena, which had hitherto been looked upon as 
purely accidental or as owing their origin to an arbitrary 
power. If, for instance, statistics prove that under idend- 
cally the same circumstances almost the same number of 
murders, of suicides, of thefts, or of marriages, take place 
within a certain time, we cannot but feel compelled to sub- 
stitute a rule of some kind of natural predetermination for 
the appariently accidental or arbitrary nature of such acts. 

It is only in concentrating our attention upon individual 
and minor facts that we are apt to lose our hold on the 
major ones by which we may recognize this rule, while only 
an aggregate survey of Nature and its phenomena enables 
us to understand the order of things which, in a measure, 
inexorably sways humanity and man. And thus it may be 
said without exaggeration that in the perennial contention 
about the freedom of the human will, the vast majority of 
doctors and practical psychologists lean to the side of those 
who recognize that all human actions are everywhere de- 
pendent in the last resort on the fixed necessities of nature 
or on external and internal influences, and that in each in- 
dividual instance there remains only a very small scope, and 
oftentimes no scope at all, for free volition. 

It is impossible for us to deal in this place exhaustively 
with the great truth just referred to, which is so necessary 
to the recognition of the exbtence of a natural order of 
things in the Universe ; for if we wanted to do so, we 
should have to take in almost the whole range of human 
knowledge and thought We must, therefore, confine 
ourselves to referring to certain leading points by which 
the possibility of such demonstration may be reacUly per- 
ceived. 
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There are three main groups of influences which more or 
less control the will of man, and which set certain definite 
Umits to his actions. 

^ The first and most powerful of these influences resides in 
the individual organization of each person, and in his 
physical and moral tendencies, impubes, inclinations and 
characteristics which are mosdy inherited fi-om parents and 
ancestors ; these are forces which, according to experience, 
work so powerfully on man's actions that little or no room 
is left for fi^ee choice. 

- The second influence is the force of training, education 
and example, acting upon the innate character, and pro- 
ducing thereon sometimes a beneficial, and sometimes a 
deleterious effect, but in each instance reducing man's fi-ee 
choice to its narrowest limits. 

• The third influence lies in the external circumstances ot 
life and in the action of the surroundings or media within 
which each individual man does and must move. In the 
most superficial sense we reckon among these media : 
country, climate, natural conditions in general, also manners 
and customs, social and political circumstances, stages of 
civilization and knowledge, peculiarities of character, the 
style of feeding and living in use among the people, nation 
or race to which the individual belongs ; lastly, the special 
personal circumstances by which everyone living in the 
midst of a community is effected in the same way as he is 
by general circumstances. These are : health, nutrition, 
wealth or poverty, abundance or privation, social position, 
happiness or misery, and so on. 

Galton (^London Journal of the Royal Geogr, Soc, vol. 
XXII) relates : " The difference of the moral character and 
the physical constitution of the various tribes of South 
Africa is connected with the nature, soil and v^etation of 
their dwelling places. The arid inland steppes, that are 
covered only with thick jungles and low brushwood, breed 
dwarfish sinewy Bushmen ; in the open, hilly, undulating 
pasture land we fine; the Dammaras, a nation of independent 
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shepherds, amongst whom each head of a family is lord 
paramount within his own circle ; on the rich crown-land 
of the north, on the contrary, we meet with the most 
civilized and progressive race, theOvampos/' According 
to Desor, the histories, customs, and manners of the 
American Indian tribes, whom he distinguishes as Prairie 
and Forest Indians, may be easily traced back to the dif- 
ferences existing between the various descriptions of soil 
they inhabit The desert, to quote Karl MuUer's ex- 
pression, has changed the Bedouin who inhabits it, to a 
"cat," and according to General Daumas, the motto of 
those faithless dwellers of the desert is : " Kiss the dog on 
his mouth, till you have got what you want of him." In 
their arid and sandy home, which never yielded them any- 
thing but a bare existence, the Arabs have ever remained 
a crude, uncivilized people, no better than migratory 
savages. But look at the change that was wrought in 
them, when they had conquered Persia, Spain and India f 
and what a difference in breeding and national character is 
perceptible between the rich lands of the Nile, the seat of 
a civilization as ancient as it is wonderful, and the desert 
immediately adjacent thereto ! Again, some two or three 
hundred years ago, the first colonists reached New Eng- 
land, true Englishmen in every respect ; but what a change 
has come over them since then, by the mere influence of 
changed soil and climate ! Spareness of body, and, dry 
yellow skin, long straight hair, long necks and elongation 
of all long bones, especially of those of the upper extremi- 
ties, together with less development of the glandular 
sjrstem, deep-set eyes, and so on, make the Yankee as a 
rule distinguishable at a glance from the natural bom 
Englishman. Perhaps the restless and almost feverish 
excitability of his character and habits, which partially ac- 
counts for the rapid and gigantic growth of the American 
commonwealth, is in some way connected with the ex- 
cessive dryness of the air ; and it has also been noticed 
that during the prevalence of the north-westerly winds, 
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which lose all their dampness on their passage through the 
vast American continent, the irritability of the inhabitants 
of America is strikingly on the increase. But even more 
striking than the changes just mentioned are those under- 
gone by the Englbh in Australia, more particularly in 
New South Wales. The character of the native Britain 
bears impressed upon it his damp, cloudy sky, the heavy 
atmosphere and insularity of his home, while on the other 
hand the very character of the Italian beams, as it were, 
with the rays of his glowing sun and is marked with the 
impress of his ever blue sky. The Oriental's world of 
fantastic thoughts and fables. is in a measure the outcome 
of the luxuriant and exuberant fullness of the nature that 
surrounds him. In coimtries in which earthquakes, wild 
beasts, hurricanes, storms, insecurity of life, of health and 
of wealth and like circumstances react upon the character 
of the inhabitants, superstition and want of courage are 
rife, and the imagination is developed to an excess at the 
cost of the intellect. Conversely, in the Far North, in 
which all nature seems congealed by cold blasts adding to 
the chill and torpor of an icy atmosphere, which seems 
more fit to destroy than to create life, we find but scanty 
bushes, dwarfed trees, and a diminutive race of men barely 
adapted for civilization. Only where climate, soil, and the 
external conditions of the earth's surface keep up a certain 
medium or equilibrium, as they do in Europe, can man 
rise to that stage of intellectual and moral civilization, 
which gives to the European so great a superiority over 
all the other races of the globe. 

The French scientist Tr6maux {Revtie coniemp. 1864, 
pages 381 — 384) quotes numerous examples taken from 
popular traditions, and going to show that apart from the 
influence of climate, quite a definite relation exists between 
the geological formation of the soil and the character and 
mental type of the nations dwelling thereon. The inferior 
race, says M. Tremaux, always belongs to the older forma- 
tions and the less favored climate, whereas the superior 
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race always inhabits a land which has undergone a greater 
change in a comparatively narrow space and consequently 
belongs to the more recent formations. If a people (or an 
animal) come to live in another country and under other 
conditions of life, it changes for the better if the new soil be 
more recent, and for the worse if it be more ancient, than 
the one they originally lived on. A new soil breeds a new 
being or a new species — that is the rationale of M. Tr^m- 
aux's investigations.'*' 

No less than soil and climate, do political and social con- 
ditions exert a powerful influence on the character, and 
thence on the actions, of nations as well as individuals ; of 
this, history and popular traditions afford us countless ex- 
amples. When ruled by despotism, as in so many Eastern 
countries, men become hypocritical, submissive slaves, desti- 
tute of a sense of honor and dignity, who do everything to 
please their rulers ; while in a Republic or a free State they 
learn to respect themselves, and develop virtues to which they 
were previously strangers- The same Romans who, in the 
days of the Republic, exhibited such great Republican 
virtues and such an exemplary sense of modesty and de- 
corum, actually gloried, in the days of the Empire, in being 
permitted to offer their wives and daughters to the lusts of 
their ruler and of his creatures, and Rome became a place 
full of nauseous vice and fetid depravity. Great and stirring 
times breed numbers of great men and wonderful characters 
who fill history with their fame ; whilst in petty, stagnant 
periods every spirit seems dead, and every noble action 
impossible. 

Now just as nations as a whole are dependent for their 
history and characteristics on the external conditions of 
Nature and the internal ones of Society under which they 
have grown up, thus is the individual man no less a pro- 

* For iiiTtber information on the inflnence of theenYironment (soil, climate, etc.) 
on Man lee A. von Hnmboldt. Ansiehten der Nahtr;** O. Uhle in the journal 
Natnr, 1874 : Buckle, History of CHfiliMotion in Emglmnd, Introduction ; Cabaait, 
Sttr Us supports dm physique et du moral de rhomme, 1796 till 1815. 
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duct and a sum total of external and internal natural forces, 
not merely in his entire physical and moral being, but abo 
in each single department of his activity. This activity de- 
pends first and foremost on his whole mental individiiality 
and special characteristics. But what is this individuality 
which acts so decisively on man, and in each single instance, 
quite apart from additional external forces, fixes his line of 
conduct within such narrow bounds as only to leave an ex- 
ceedingly small scope for the exercise of his free will ? what 
is this individuality but the necessary product of innate 
physical and mental qualities, in connection with training, 
teaching, example, custom, rank, fortune, sex, nationality, 
climate, soil, conditions of time and of living, and so on ? 
Man is subject to the same law as every plant and every 
animal — a law, with the clearly defined features of which 
we have already met in the primitive world. As the plant 
depends for its existence, its size, form and beauty upon 
the ground in which it is rooted ; as the animal, great or 
small or large, wild or domesticated, beautiful or hideous, 
is the creature of the external conditions under which it 
has grown up ; as an entozoon ever changes as it passes 
into the interior of another animal ; thus each man is no less 
a product of similar external circumstances, accidents, 
and arrangements, and can therefore by no means be set 
down as such a mentally independent being endowed with 
a free will, as moralists and philosophers are in the habit 
of presenting him. He who brings with him into the world 
an innate tendency to benevolence, compassion, con- 
scientiousness, love of justice, and so on, is in most 
instances cut out for a good moralist, supposing that bad 
training or adverse conditions of life do not forcibly subdue 
that tendency ; whilst on the other hand a congenital pro- 
clivity to melancholy, or indolence, or frivolity, or vanity, 
or arrogance, or avarice, or sensuality, or intemperance, 
or gambling, or violence, can, as a rule, be neitlier con- 
trolled nor checked by any kind of will or imagination. In 
point of fact, daily experience proves conclusively that 
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each person generally acts in the manner most suited to his 
nature and individual character ; these inborn or inherited 
tendencies and leanings of our nature mostly exercise over 
our resolutions and actions an influence in comparison with 
which all other motives, especially those of reflection or re- 
ligious belief, recede more or less into the background. 
"The actions of men," says Auerbach's Baumann, ** are 
independent of what they believe about God ; they are 
only prompted by inward inspirations or habits." 

How often does it happen that a man knows himself and 
his mental and peculiar characteristics sufliciently well to 
see what faults he is likely to commit, and yet is unable to 
successfully resist this internal pressure. He repeats the 
same £iults over and over again and gets again and again 
into the same scrapes ; for it is quite an exception for the 
powers of imagination and thought to gain the victory over 
a man's perceptive faculties and appetites. The youthful 
man or the sensualist, as a rule, sacrifices everything to his 
erotic passion, the older man or the covetous and avari- 
cious character panders only to his acquisitiveness ; the 
sluggard is only prompted by his inertia and his dislike of 
work, the ambitious man by his desire for honor and dis- 
tinction ; a mother by the love for her children, and so on. 
The miser who has already amassed millions, still goes lib 
hoarding to his dying day, knowing all the while that his 
heaped-up wealth will benefit neither himself nor others. 
Innate passion is deaf to all reasoning ; it listens to no 
rational arguments, and forgets every danger and every 
consideration. No man can master inborn timidity or 
nervousness by the mere power of his will, and inherited 
irresoluteness or weakness of decision may become the 
grave of the most prombing resolutions and actions. A 
man of violent temper, while in a rage, commits acts of 
which he would deem himself incapable in quieter moments. 
A compassionate and good-natured man sacrifices himself 
and his own interests for the good of others, while no im- 
passioned pleadings, no scenes of misery, and no horrors of 
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hell can move the spirit of the hard-hearteA Vanity, love 
of approbation or desire of fame may become the cause of 
the greatest crimes or the most preposterous actions, but 
according to circumstances they may also lead to the 
noblest fruits of life. 

All these qualities, tendencies or propensities, which are 
sometimes inherited and sometimes acquired, are so power- 
ful in human nature, that, as we remarked heretofore, re- 
flection can form but a small check upon them, and religion 
scarcely any. We always notice that man delights most 
and encounters least difficulty in following his nature, or 
the path which to him seems the pleasantest We help a suf- 
ferer, not because the laws of morality command it, but be- 
cause we are prompted to do so by compassion or because 
we instinctively put ourselves in the place of the sufferer, 
and do to him what in a parallel case we would ask or expect 
others to do for us. "Good," says L. Feuerbach, "is 
that which is agreeable and suited to man ; bad or evil is 
that which clashes with his nature." 

But not only does man*s intrinsic nature, as a rule, tdl 
him how he is to act, not only are hb actions the neces- 
sary outcome of his whole individuality, but in every single 
moment, and in each individual act, powerful influences of 
nature are at play which shorten, as it were, the tether of 
his free-will. Who does not know how powerfully atmos- 
pheric influences act on our ordinary mental disposition, 
and thence on our resolves, and where is the man who has 
not made such an observation on himself? Our resolves 
vary with the barometer, and a number of things which we 
think we have done by free will, were perhaps only the re- 
sult of accidental or transitory influences. Personal ph3rsical 
conditions also exercise an aJmost irresistible influence on 
our mental disposition and resolutions. ' ' The young man, ' ' 
says Krahmer, " has other ideas than the old ; a man in a 
recumbent position thinks differently from one standing up ; 
the hungry man looks at things in a different light from the 
well-fed one, and the man in a happy frame of mind takes 
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very different views from one who is irritated and sulky." 
The vast influences which may be, and in fact are, exercised 
on human thoughts and actions by the manifold sufferings of 
the various bodily organs are too generally known to re- 
quire mentioning in this place, especially as they have been 
to some extent dealt with in an earlier diapter. Times out 
of number have the most horrible crimes been called forth 
by such abnormal bodily conditions, and without the will 
of the perpetrator. Not until our own da3rs has science 
commenced to cast a piercing glance into the hidden re- 
cesses of these remarkable conditions, and looked for a 
state of disease in cases in which heretofore no doubt had , 
been entertained of the presence of free-will. 

Thus, no one who looks deeper into things can deny 
that if there be a free will in man, it can, both in theory 
and in practice, exist only in very narrow limits, and that 
as the anonymous author of the admirable work on the 
idea of God (Ndrdlingen, 1856) remarks, "our whole life, 
like our whole organism, is a compound of necessity and 
freedom." Man b free, but his hands are bound. He ' 
cannot go beyond a definite boundary set by Nature, while 
within this boundary represented by natural laws, he 
doubdess enjoys sufficient free scope so long as more sen- 
sible views get the better of less sensible ones, or reason 
and reflection gain the day in their struggle with innate or 
accustomed tendencies and appetites, or mere impulses of 
the moment The more highly a man is intellectually de-^ 
veloped and trained, the stronger is his will and the greater 
his responsibility. On the contrary, his responsibility be- 
comes less in proportion as the power of reason and 
reflection is less able to contend against the base or invol- 
untary tendencies of the htunan soul. Hence the vast 
majority of those who offend against the laws of the State 
and of Society ought to be looked upon rather as unfortu- 
nates who deserve pity than as objects of execration. It is 
in evidence that by far the greatest number of all crimes 
against the State or against Society may be traced to pas- 
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cr>^ '^^ sion or ignorance, being the outcome of want of education 
fA- or of weakness of the reflective faculties. The educated 

man finds means and ways of meeting an unendurable con- 
dition and of getting out of its way, without coming into 
conflict with the existing law ; the uneducated knows not 
how to help himself except by crime ; he is the victim of 
the circiunstances in which he is placed. What is the good 
of free will to him who, fi'om necessity or acting under the 
imptdse of the irresistible tendency of self-preservation, 
lies, steals, robs, and murders ? To what extent can a man 
be held accountable for his actions whose destructiveness 
and whose leaning towards cruelty are great, while his 
powers of reason are small? Want of understanding, 
poverty, and want of education, these are the three princi- 
pal sources fi'om which crime springs. The philosopher 
Plato was in his time keen -sighted enough to say : '* Crime 
has its foundation in the want of education, and in the bad 
training and arrangements of the State." And the able 
author of the Prmc^Us of Social Science quoted hereto- 
fore remarks : — '* Neither in crime nor in madness is there 
anything strange or extraordinary. Both arise fi-om settled 
and definite causes, which are just as accessible to our in- 
vestigation as the laws of natural philosophy, except that 
the human mind b harder to understand, on account of its 
greater complexity .... It b a truth that each one of us 
would become criminal or mad, if he were placed in con- 
ditions favorable thereto." 

That the juxtaposition ot crime and madness implied in 
these words rests on no exaggeration, b proved by many 
recent medical researches. These researches have proved 
in the case of many criminab, if not of all, that fi'om the 
very first they have been, as it were, doomed or predes- 
tined to crime by a faulty or imperfect organization of mind 
and body. The researches of Saure {Ann, mid. psych.) on 
the causes of mental derangements in prisons, show that 
there exbts the greatest analogy between insane persons 
and a certain class of prisoners, consisting of persons of 
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imperfect organization ; according to him a portion of the 
inmates of prisons ought rather to be placed in lunatic 
asylums F According to the same authority, the number 
of lunatics convicted by criminal courts is very lai^e, even 
in this nineteenth century of ours. Professor Benedikt of 
Vienna has arrived at a similar result ; having had an op- 
portunity of studying the formation of the brain of a 
number of persons convicted of very serious crimes, he 
pronounces it to have been defective in every one of them. 
More especially were the important convolutions of the sur- 
fece of the brain developed to a strikingly diminutive de- 
gree, and the posterior cerebral lobes, the seat of emotion 
and of moral sensitiveness, were so deficient in development 
and so dwarfed as actually to leave part of the cerebellum 
bare. Professor Benedikt holds madness and crime to be 
twins, and is of opinion that no criminal acts to more than 
a very limited extent from his own moral freedom and self- 
control. {Berichi Uber die Nahirfarscher-Versammlung 
in Graz, 1875.) 

The same conclusion has been arrived at by Dr. Bordier 
of Paris. Having examined the brains of thirty-six executed 
criminals, he found that in almost all of them the parietal 
lobes were excessively developed at the cost of the frontal, a 
iact which points to a low grade of intelligence together with 
a stronger tendency to violence. This is adso the general con- . 
dition of the brains of pre-historic men, so that its occur- 
rence at the present day may be regarded in each instance as 
a ca3e of atavism or individual reversion to the state of former 
barbarism. Perfectly normal brains, according to the ob- 
server referred to, are very rare among criminals. In most 
of them are found asymmetry, prematurely ossified sutures, 
remains of old inflammation of the cerebral envelopes, an 
excessive fullness of blood in the vessels of the vertex of the 
cranium, and so on. 

Among the recent reseavches of this subject are those of 
Dr. Flesch {Uniersuchungen USer Verbrecher-Gehime, 
Wftrzburg, 1882), who has come to conclusions which make 
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the behavior of these unfortunates appear to us in a light 
very different from that in which it is usual to regard crimi- 
nal actions. All the facts brought to light go to show that 
many criminals are simply unfortunates, afflicted with in- 
sanity, partly in an incipient and partly in an acute state 
of development 

"Hence," says G. Forster, "we should do best in 
neither judging nor condemning anyone." And hence also 
in a few centuries, when men shall have grown better, wiser 
and happier than they are at present, will they look back 
on the criminal trials of the present time with feelings akin 
to those with which we regard the trials for witchcraft and 
the inquisition of the Middle Ages. 



Morality. 



Tbc death of dogmas is the birth of morality.— Kant. 

When will the time come that men shall learn to see that the sources of the noblest 
and most elevated actions of which we are capable, have nothing to do with the 
ideas we may hold about God, about life after death, and about the realm of 
spiriu ?— G. FORSTBR. 

Loving man is the only true way of loving God<— L. Fbubrbach. 

AND how about morality ? This is the cry that is al- 
ready dinned into our mental ears by an army of 
moralists, who, after trying to follow our argument 
up to the last point referred to, are now ready to swoop 
down with all the theological and philosophical appliances 
and means supplied by their well appointed arsenal, upon 
our position which, in their estimation, must, upon higher 
grounds, be considered untenable. Aye, how about 
morality indeed ? What is the meaning of the ideas of 
virtue and vice if there be no supreme and supernatural 
powers, no heavenly judge and avenger, no God, no re- 
demption and no future life, but only a blind, inexorable 
necessity of nature ? What is henceforth to control the 
actions of men ? Do not such principles and theories lead 
to a dissolution of all political and social order and to a 
bellum omnium contra omnes, a war of all against all, in 
which none but wanton egotism or self-interest will be ap- 
pealed to in the last resort ? And along with these, a 
whole array of other similar stereotyped phrases has al- 
ways been thrown in the teeth of those who ventured upon 
attacking time- honored prejudices, which by their very age 
had gained an iron grasp upon mankind at large. 

(379) 
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The author of this work might well save himself the 
trouble or the duty of answering such questions, and might 
declare himself unable to see what moial consequences can 
or must be entailed by a theory of the life of the world, which 
is based on the existence of a natural order of things. If 
his theories be right and consonant with truth, they must 
be admitted, no matter what results may ensue therefrom ; 
for truth stands, as no one can seriously dispute high above 
all considerations of morality or utility, and cannot be 
denied, be the consequences as fatal as ever they may. 

Again, in speaking to those who contend that he destro3rs 
everything by hb criticism but offers no compensation, 
the author might confine himself to repeating the admirable 
answer made by Voltaire to those who found fault with him 
on a similar occasion : ** What? I have delivered you from"" 
the jaws of a wild beast that was devouring you, and you 
ask me what I will give you in its place ! " In just the 
same way might the author reply to his critics : '' What ? 
I have delivered you, so far as the present state of science 
and the weakness of human knowledge permit me to do, 
from the twp greatest and most dangerous enemies of hu- 
manity, viz., ignorance and superstition ; and you ask me 
what I mean to put in their place ? Do not trouble your- 
selves about that, but leave truth and science to take care of 
themselves ; both, as has been shown by experience thou- 
sands of times, have never done man any harm, but only 
"good. What they destroy or break down on the one hand, 
they restore on the other a hundred-fold. Besides, it is in 
no wise conceivable how a fictitious happiness should in 
the long run give man peace, whikt truth, though at times 
painful, carries her own remedy with her." 

Such an answer would embrace everything that requires 
to be said, looking at things from the standpoint of the 
author and of his work. Nevertheless, he does not mean 
to cast the ontis probandi from his shoulders altogether, 
but is fiilly prepared to substantiate the theory propounded 
by him, according to which morality and the moral law 
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have nothing to do with the ideas that men are in the habit 
of fonning of things supernatural, but that, on the contrary, 
the moral law can pitch its tents quite as well, if not better, 
on the new territory of a natural order of the universe left 
open by science, than on the old one of religion and of be- 
lief in spirits. If morality, or the ethical customs and 
precepts by which we are guided, be such as could not 
exbt without religious or ecclesiastical coercion, then all 
we can say is that they are worthless and ought to make 
room for better ones. But in reality it is a fact that has long 
been placed beyond all doubt, that morality and the church, 
nay morality and religion, are things perfectly independent 
of each other, and that the most efficient agencies of 
morality in the world are education, training, prosperity 
and freedom. 

For morality, as it has been shown in a previous chapter, 
is not innate or implanted by a higher power in the mind 
of each individual in the form of definite moral precepts, 
but it is acquired by long practice and experience.. If it 
had been implanted, or in other words, if man, as an out- 
come of the Godhead, possessed an innate knowledge of 
good and were impelled towards it, as idealists and theolo- 
gians want to make us believe, then we might dispense 
entirely or to a very large extent with all other premiums 
that are held out for being moral — such as the prospect 
of future rewards and punbhments, as well as the arrange- 
ments made by Society for the prevention and punishment 
of crimes. 

Nor is morality the outcome of religion or of definite 
precepts derived from faith ; for experience has proved that 
_the most religious ages and nations have not always been 
the most moral. On the contrary, religious fanaticism has 
such an array of sins of commission and of omission to 
answer for, that all other offences that history tells us of, 
are a mere nothing in comparison with them. Is it not a 
£ict that in the very countries in which the Church holds an 
imdisputed sway and no freedom of thought is tolerated, a 
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very much lower standard of morality prevails to this day 
than in those in which enlightenment has raised its victorious 
banner ? We know moreover that in the atheistic religious 
systems of a Buddha or a Confucius the purest and most 
unalloyed morality was preached, despite their atheism, and 
that unbelief is by no means synonymous with immorality. 
On the contrary, often enough religion and immorality go 
hand in hand, particularly in countries in which the priest's 
absolution lightens the criminal's offence, while atheists 
and unbelievers are oftentimes the most moral of men ! 
How many philosophers of antiquity believed in no reward 
after death, and yet evolved from their teachings such 
maxims of morality as called forth the admiration of their 
contemporaries and of posterity alike ! 

So far from morality being incompatible with unbelief, it 
is like everything that man possesses, the outcome of a 
long series of acquirements handed down from generation to 
generation, and depends on definite natural and social con- 
ditions ; it is therefore by no means the same throughout, 
or semper eadem as the Church of Rome calls itself, but by 
its very nature it is a product of growth and a thing that 
changes, — an expression of human knowledge, which pro- 
ceeds and progresses with that knowledge itself. What we 
call " moral feeling " has it origin in the social instincts or 
habits which each human (or animal) society develops, and 
must develop within itself, if it is not to perish by its own 
incapacity. Morality, therefore, is evolved from socia- 
bility, or the faculty for living in a community, and it 
changes according as the particular ideas or necessities of 
any given society change. Thus, the nomadic savage 
thinks it is a very praiseworthy action to kill his father 
when effete with age, whereas in the eyes of the cultured 
European, parricide is the most horrible of all crimes. 
I Now seeing that man is essentially a social being, and 
jean, without society, either not exist at all or only be 
thought of as a predatory animal, it becomes easy to imder- 
$tand that his living in social communion with others must 
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have saddled him with duties of reciprocity which in course 
of time developed into definite moral axioms. The begin- 
nings of this are to be found in family life, which in the 
sequel developed into tribal and national life. Morality is 
therefore, much older than religion, the latter being only a 
requirement of the individual, while the former is a re- 
quirement of society and had its germ in the earliest 
beginnings of social co-existence. Thus, it stands to reason 
that morality cannot have originated in religion, but is en- 
tirely independent of it. 

It was not until a comparatively recent period of civili- 
zation that the two became connected with each other, and 
by no means to the advantage of the former. For it may 
be averred without fear of contradiction that religion is in- 
jurious to morality, in so far as it assigns to it an aim based 
upon egotism and self-seeking, whereas pure morality finds, 
and ought to find, its reward in itsdf, so that it may 
subserve the objects of Society at large and be at the same 
_t}me a blessing to the individual, as a member thereof. 
The original object of religious institutions was not, as has 
been admirably shown by E. Boumouf in the History of 
Creeds^ to make moral or virtuous men, but merely to 
afford a simple corroboration of the metaphysical or super- 
natural theories invented by the ancestors. Many ages 
had elapsed before the different churches laid down defi- 
nite rules of conduct for their members. In keeping with 
this, the ethnological researches of E. B. Tylor have shown 
that the moral ideas of savages never and nowhere originate 
in religion, and that among them the touch existing be- 
tween religion and morality is, as a rule, but very slight 
and only of secondary importance. Wherever morality 
and religion have existed, each has held originally its own 
independent ground ; and the inculcation of duties towards 
one's neighbor occupies in the history of creeds a very 
much later stage than the regard for the wishes or com- 
mands of a deity. According to Tylor, recognized customs 
and rules respecting the relation between man and man, 



V 



384 FORCE AND MATTER. 

being the S3rstematic result of social forces, represented the 
earliest b^nnings of an independent morality, and only 
at a higher stage of civilization did the influence of religion 
on morak become possible and perceptible. ^ 

From all this it appears very plainly that customs, and 
not religion, first created morality. It would appear, in- 
deed, that the former have at all times rather impeded than 
promoted the latter, and that customs become the more 
firmly rooted and the more powerfid, the more religion is 
cast into the background and the less the individual c^ 
hope to be relieved of his sins by propitiating the church 
and its ministers. Besides, religion counteracts morality* 
and universal philanthropy in so far as it sets men against 
each other by the diversity of doctrines and theories of be- 
lief, thus fostering and nourishing the worst impulses of 
human nature. Lasdy, it must not be forgotten that the 
moral precepts laid down by religion are mosdy antag- 
onistic to human nature and therefore wholly unpracticable. 

It is obvious, as P^re Meslier has shown with great plausi^ 
bility and acumen, that a strict observance of the moral 
precepts taught by any, say for instance by the Christian, re- 
ligion, must involve the ruin of nations and destroy all the 
bonds of society, since we are told that every pursuit of 
earthly objects is incompatible with a Christian's care for the 
salvation of his soul. Besides, as a matter of fact, no one 
ever takes these precepts au sMeux. * * It is not an easy 
thing to find a courtier who dreads the anger of God more 
than he does his master's displeasure. A pension, a tide, 
a ribbon, are sufficient to cause the pains of hell and the 
joys of the heavenly court to be forgotten. The caresses 
of a woman outweigh in every age the comminations of 
the Lord. A joke, a scoff*, a dan mot, make a deeper im- 
pression on a man of the world, than all the most serious 
conceptions of his religion. * ' 

It is plain, therefore, that the fountain-head of all good 
actions is not to be sought in the belief in God or in mor- 
tality or in whatever is connected with them, but in the con- 



MORALITY. 385 

vicdon that it is the duty of the individual to act in the 
manner which is recognized and defined as good or useful 
by Society, that is to say by the joint union of all for mutual 
welfare. Furthermore, the individual does the right thing 
out of r^^ard for his own good, his own advantage, his 
own fair fame, and his social position, or having the fear of 
the law and of punishment before his eyes. The better or- 
dained and regulated the social order in which the 
individual lives, the keener will be his own desire to lead a 
virtuous and moral life. To this may be added the moral 
instinct or the spontaneous disposition towards a moral be- 
havior, a sort of moral organization which each individual 
receives from those parents and ancestors who have lived 
for long ages in more or less orderly social or political con- 
ditions. If to all this be added the powerful influence of 
education, habit and example, we are in possession of all 
that is necessary for moral behavior, without being obliged 
to have recourse either to an innate moral law or to the 
m^ns of grace or the hope of glory held out by the 
"church or religion. This being so, what is the good of 
those everlasting hypocritical confessions of faith and pro- 
fessions of religious dogmas, which are opposed to reason, 
and neither required by, nor conducive to, virtue and 
morality ? It is not the fear of God that has a moralizing 
effect, as is most clearly shown by that period, replete with 
the feaf of God on the one hand and of moral horrors of 
every kind on the other, which we call the middle ages ; 
on tiie contrary, moralization must be looked for in the 
general refinement of customs and of social habits and of 
~ iews of life in general. For this reason we must, at the 
present time, look for a basis of morality very different from 
the fantastical and unpractical, out-of-the-way belief in 
things supernatural and independent of Nature. Science 
must take the place of religion ; and belief in a natural and 
infrangible universal order must be substituted for a belief 
in spirits and ghosts, and the factitious morals of dogmas 
make room for a morality suited to Nature. 
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As regards this morality suited to Nature, it must be 
clear from what has already been said that it can only be 
based permanently and durably on the principle which gave 
it birth, viz., the principle of reciprocity. There is therefore 
no better standard for moral conduct than the old rule laid 
down by Confucius : ** Don't do to others what you would 
not have others do to you." If this negative rule be sup- 
plemented by the positive one, **Do to others as you 
would that they should do to you," we get a whole code of 
natural morals and ethics in hand which is certainly better 
and simpler than can be found in the bulkiest treatises of 
morality or in the quintessence of all the religious systems 
of the world. All further moral directions which may be 
drawn from conscience, from religion, or from philosophy, 
are entirely superseded by these simple and practical rules ; 
all fears of the contrary become groundless. Of course 
these rules must become the more efficient the more highly 
the feeling of reciprocity is developed by the cultivation of 
social conditions and of the sense of right, and the more 
the individual b enabled by natural talent, education, ex- 
ample and habit, to contribute to the objects of society and 
perform his duties towards his fellow-men. It is therefore 
a fact recognized everywhere and demonstrated by history, 
that the moral idea is developed and becomes more 
powerful in every respect in proportion as the social organ- 
ism progresses ; and accordingly enhanced public order 
goes hand in hand with a proportionate alleviation and 
toning-down of the harshness of the criminal code. For 
since the institutions of the State and of Society compel 
the control of the crude passions and impulses inherited 
from the condition of the brute, the individual is rendered 
by inheritance and habit ever more capable of living ac- 
cording to the rules of moral behavior laid down for him 
by custom and habit. 

While in the state of insolation or savagery, man pos- 
sesses no other moral impukes but those inherited from 
animal sociability and as a rule follows blindly, like the 
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animal itself, the promptings of hunger, passion, cruelty, 
self-interest, and so on ; his moral faculties first develop 
by his being brought into communication with others, 
within a society ruled by certain principles of reciprocity, and 
by the recognition of laws which are necessary for the ex- 
istence of such a society. Hence, as we have shown in a 
previous chapter — the conceptions of good and evil have 
nothing absolute about them ; they show on the contrary 
the most marked differences, according to the diversity of 
time, place, nation, race, stages of civilization, climate, and 
so on. After all, as Hamlet says, nothing b in itself good 
or evil, " thinking makes it so ; " that is to say, the con- 
sciousness of the individual has of himself and his behavior 
according to his idios3mcrasy, which b ruled by internal 
. amd external conditions. 

\(^ jMorality may therefore be defined as the law of an 
^li a|ual mutual respect for general as well as private human 
V rights, which law itself has for its object to provide the 
largest amount of human happiness. Whatever disturbs 
or undermines this happiness and this respect b evil: what- 
ever promotes them b good. Evil, according to thb 
definition, b confined to the degeneracy or the excesses of 
private human egotbm or self-will, detracting fi-om or over- 
riding thb universal happiness, as well as the interests 
of the fellow-man. A human society attains a higher 
grade of morality, the more it succeeds in reconciling the 
egotbtic or self-willed tendency of human nature with the 
interests of the common weal or the collective will. The 
greatest smners, therefore, are the egotists, that b to say 
those who place their own ego above the interests and laws 
of the common weal, and who endeavor to unduly satbiy 
thb ego at the expense and to the detriment of those whose 
rights are equal to their own. Of course there b nothing 
essentially wrong in egotbm or self-love or in the care for 
personal welfu-e, which, being properly directed, may act 
most beneficially for the individual and for the community 
at large. For, after all, self-love b the last and most 
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powerful motive of all our actions, even of the good ones» 
for most good actions arise from compassion, which is a re- 
fined description of self-love, and our general moral 
conduct is determined by considerations of individual wel- 
hre and has individual advancement for its goal. It will, 
in point of fact, never be possible to completely eliminate 
or suppress the egotism of human nature ; therefore, the 
one thing needful is to lead it into the right path and 
render it rational and human, by seeking to bring its sat- 
isfaction into unison with the good of the individuals and 
with the interests of the community. Society must be so 
organized that the welfare of one shall no longer be con- 
ducive to the detriment of others, as b now but too often 
the case ; every one ought to find his own interest in- 
dissolubly connected with that of all, and on the other 
hand the welfare of the community should be like a mathe- 
matical function of the welfare of the individual. As soon 
as we have reached this goal the attainment of which is by 
no means so difficult as it is usually represented to be, 
every conflict between the interests of the individual and 
of society, that had previously sprung from motives of 
self-interest, must needs come to an end, and the chief 
causes of crime, sin, vice, and wickedness must be removed 
at the same time. The individual will then find it much 
easier than at present to seek personal happiness and 
pleasant emotions, or in other words to satisfy his ^r^^? with- 
out injuring the interests of the community. He will only 
promote his own welfare by advancing that of all, and the 
general interest will be subserved by the fact of his own 
not being disregarded. 

In this reconciliation of the interests of individuals with 
those of all others, that is to say, of society, we behold the 
great moral principle of the future. If we succeed in 
bringing about such a conciliation, we shall have no lack 
of morality, virtue and generous impulses. If we do not 
succeed, we shall be deficient in them in the precise pro- 
portion in which the distance performed falls short of this 
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goal ; and no impact brought to bear upon us from within 
or from without, no conscience, no religion, no moral 
preaching, and no penal enactment, will be able to supply that 
want. The public conscience is also the conscience of the . 
individual, and that public conscience can only be the re- 
sult of wise political and social conditions, satisfying the 
want of man, and of a system of education and training of 
all founded on the principles of universal philanthropy. 
The age best fitted for the formation of that conscience, and 
consequently of all morality, is youth, which is so well 
adapted for education and training and so easily influenced 
by impressions from within and from without. The chief 
task of public and general education must therefore be to 
awake and strengthen in the youthful mind the tendencies 
and dispositions which are good and useful to human 
society, and to counteract and suppress those which are in- 
jurious and deleterious. In this way a new race will 
gradually be evolved, whose faculties and organization 
will be of a higher type ; and in proportion as such a new 
race grows up, crimes, sin, vice and every evil disposition 
will disappear in the ratio in which the only ground suit- -i 
able for them grows narrower and is rendered more barrexuJ 

If, despite of all this, men are still to be found who be- 
hold a danger to morality and propriety, and thence to the 
State and to Society, in the sacrifice of religious or meta- 
physical dogmas and in the diffusion of a belief in the 
existence of a natural order of the world, directed neither 
from above nor from without, we can only look down with 
compassion on such ignorance and obtuseness. Man can 
only be a gainer and not a loser both intellectually and 
morally by the spread of knowledge and education and by 
the disappearance of superstitious ideas. To refuse to rec- 
ognize this is to run counter to all reason and all history. 
Popular theories about the government of the world and 
immortality may change or take whatever forms they like ; 
human society will not be changed for all that, and will 
not come to grief. 
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But if our view should not be wholly accurate, and if in 
reality it should not be possible for the human race to ex- 
tricate itself from the errors and prejudices of centuries 
without thereby coming to grief, then all that science, and 
the philosophy of nature or cosmogony that is built upon 
it, can say is that Truth (as we stated at the b^finning of 
this chapter) towers high above all things divine and 
human, and that there can be no arguments strong enough 
for dispensing with it ** Truth," said the great Voltairer" 
** has inalienable rights. Just as it is never out of season 
to search for it, so it can never be out of season to 
defend it'' 



Concluding Observations. 



**lSleii win always deceive themselves, while they abandon experience for systems 
hatched up by superstition. Man is the work of Nature, he exists in Nature, 
be is subject to iU laws, he cannot free himself, he can never even rid himself of 
them in thought ; vainly does his spirit seek to penetrate beyond the boundaries 
of the visible world ; he must ever return to it.— Systbhb db la Naturb. 

" T T is now nearly twenty years," said Goethe in his pos- 
I thumous writings, ''since all the Germans became 
Transcendentalists. On the day when they become 
aware of it, they will certainly appear very strange in their 
own eyes." This prophecy has been fulfilled ; and more 
rapidly than could have been expected fi-om the slow pro- 
gress of human knowledge, the systems of ideal-philosophy 
of the post- Kantian period, which had been ushered in with 
such flourishes of trumpets, have outlived themselves or have 
h\len into oblivion. No one now speaks about them, and 
the philosophical characteristic of the age consists in the 
whole host fleeing in wild confusion and seeking a refuge 
behind the safe walls of the old Kantian theory of knowl- 
edge, or rather non-knowledge. 

If we look for the reasons that have brought about this 
remarkable phenomenon — doubly remarkable in a country 
like Germany — we find that one of the most powerful 
agencies of this great change lies in the gigantic strides 
that natural science has taken within the last half century, 
not only in connection with material but also with intellectual 
life. New regions have been opened up and new points of 
vision been given to thought, not only by the vast dis- 
coveries and inventions made, but also by the mode and 
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method of investigation brought to bear upon them. 
Thought has thus been compelled to quit the misty and 
barren regions of speculative rSverie for life and reality, or, 
in other words, to adopt a philosophy of facts instead of a 
philosophy of words. 

** If philosophy,*' says Virchow, ''aspires to being the 
science of the real, it must walk on the path of natural 
science only, and seek in experience the objects of its study 
and knowledge. It will then become the science of 
Nature, not only in essence but also in method, so as to 
become distinguishable from it in nought but its aim ; 
inasmuch as nearly all philosophical schools have a tran- 
scendental object, viz., the investigation of the design of the 
universe or the fathoming of the absolute, whereas true natu- 
ral investigation pursues concrete objects and regards the 
knowledge of the character of the individual's its leading 
task. For it has learned by the example of the past how 
fruitless was the premature striving after things universal, 
and haw hopeless is the striving after the absolute. 

From what has been said, every one may answer the 
question whether natural science has the much contested 
right of taking part in the solution of philosophical problems. 
From all quarters of the province of letters we now hear 
the cry of the so-called limits of natural science^ and are 
told that science as such ought only to attend to the sen- 
sual, tangible world, and has no business to dabble with 
the metaphysical or super-sensual world of theologians 
and philosophers, wherefore all attacks on theological or 
philosophical dogmas are in limine inadmissible. Those 
who utter these cries are only repeating the dualisticview 
of nature and of the universe that is based on a forcible 
separation of the conceptions of force and matter, of God 
and the world, and of thinking and being, and against 
which we have been contending on every page of this work. 
He who is determined, despite all experience, to cling to 
this view, can no doubt easily overstep the boundaries re- 
ferred to and allow his imagination to invade regions which 
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either do not exist or else are inaccessible to our intellect. 
He can fill up all the gaps in the universe or in our 
knowledge with gods and spirits, demons and devils ; 
he can imagine a heaven and a hell ; he can get millions 
of angels to dance on the point of a needle ; he can invent 
a spiritual matter and let it fly on waves of ether from 
star to star ; he can believe in the existence of beings 
with four dimensions, in speaking tables, in every kind of 
spirits and in the haunting of ghosts. For bdiind that 
which is closed against the perceptions of our senses or 
our means of knowledge, any conceivable thing may exist 
for those who do not shrink from the transcendental, or 
who prefer faith to knowledge. But they can only perform 
these feats in thought, in fancy, and in that which is tran- 
scendental, that is to say, above nature, not in that which 
is immanent or inherent in her. He who rejects empiri- 
cism, that is to say experimental thought, rejects all human 
comprehension and fails to see that human knowledge and 
thought, without real results drawn from experience, must 
""ISe looked upon as a nan ens^ or nonsense. Thinking and 
Being are as inseparable as force and matter, or spirit and 
body, and the idea of thought without being, or of an im- 
material spirit, rests on a mere arbitrary theory which has 
not an inch of reality to stand on ; it is a hypothesis 
floating in the air. Were the human mind endowed with 
a metaphysical knowledge, independent of the real world, 
then we should be justified in expecting from metaphysicians 
the same conformity and certainty of views as exist among 
natural, philosophers on the law of gravitation, or among 
physiologists on the function of a muscle. Instead of this 
we find among them nothing but doubts, and contra- 
dictions, and theories of the most widely divergent and 
often diametrically opposite natures. One says this, another 
sa3rs that ; each calls his opponent an ass, and if bare- 
faced assertions were proofs, we should be compelled to 
accept the most contradictory and preposterous statements 
as demonstrated. 
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"Every one can see," forcibly remarks Vignoli {Die 
Intelligemim Thierreich^ page 25), "how far philosophy 
has attained to certainty up to the present time with r^|ard 
to its ontological speculations. S3rstem destro3rs system, 
one theory contradicts another, and doubt, possibility, and 
at most probability rule the roast ; there are as many 
philosophies as there are speculative heads ! " 

The audacity of philosophers in metaphysical matters 
contrasts most strikingly with their affected modesty and 
reticence in empirical matters or in any explanation of ex- 
istence based on scientifically proven facts. Those who 
were in the habit of taking the most extravagant flights of 
imagination in a supersensual world, suddenly turn to 
worms creeping in the dust, whose spheres of sight and 
knowledge cannot reach beyond their most immediate sur- 
roundings, and are not even sure that what is represented 
to them by their limited sensual world is certain or reaL 
Hence, what man understands, is confined within the sub- 
jective perceptions of the senses or an appearance behind 
which the ever hidden nature of things, the famous '* thing 
in itself" remains unknown and can never be solved ; the 
old Socratic axiom is once more adhered to, that the last 
word of wisdom is to know that we know nothing. 

This pride of the " know-nothings " is as unjustified and 
unwarranted as the pride of the " omniscients." It takes 
all inward delight in scientific search away from thinking 
men. Who has ever doubted that human knowledge is 
limited by certain insurmountable barriers? But does it 
follow from this that we must leave off carrying on any 
search into existence by the aid of our senses ? — for other 
means we have none. Empiricism or experimental philoso- 
phy has, as Lefevre remarks, as good a right as Idealism 
to appeal to the famous axiom of Protagoras, that man is 
the measure of all things ; but the experimentalist remains 
more faithful to this axiom than his opponent, since he 
does not go beyond this measure, and attends neither to 
"things in themselves," nor to the "absolute," anymore 
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than to the ever insoluble question of the Why ? He con- 
fines himself to the question of the How ? or Whereby ? 
and collating the results of experience and observation he 
limits himself to derive the necessary universal conclusions 
therefrom, while the metaphysician attends to hjrpotheses 
and theories of existence which are incapable of proof by ex- 
perience. 

In this sense and from this point of view ought to be judged 
the attempt at narrowing the province of natural science 
spoken of at the beginning of this chapter. Those who would 
make such a limitation are either ignorant of the utter inad- 
missibility of such a claim, or they follow an impulse of 
instinctive dread lest those sciences might effect a ruthless 
destruction of certain opinions that had hitherto been clung 
to ; it is even possible that they deliberately place science be- 
neath &ith. According to our views no philosophy that 
lays claim to being true or clear can exist without those 
sciences ; they are the essential and bitter foe of ignorance, 
fanaticism and inanity of thought. Any discussion of 
philosophic problems which cannot be brought into unison 
with the results obtained by science, is worthless and 
senseless. All human knowledge, in whatever direction it 
may tend, is so necessarily and indissolubly interwoven with 
science, that it is prima facie impossible thus to break off 
a single branch from the general trunk ; and according to 
the views of distinguished authors all philosophy has its 
basis in the consciousness which empirical science gradually 
acquires of itself. 

The boundaries which individual naturalists of note have 
lately thought themselves obliged to draw around science, 
are equally inadmissible. Science knows of no limits save 
those which lie in its own subject, and there can be nothing 
more foolish, than to try and set ab tnitio permanent in- 
superable bounds to human investigation — provided it 
does not stray into the province of transcendentalism. For 
he who tries to do this can never pass beyond the limits of 
his own age and knowledge, and must possess the super- 
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natural gifts of a prophet or seer, in order to be able thus 
to lay down the law of the progress of knowledge in dzys 
yet to come. If a thousand years ago a sav&nt had main- 
tained that it would never be possible to fathom the nature 
of the sea-serpent or of demons, or to discover anything 
definite about the philosopher's stone, or perpetual motion, 
or the nature and movements of the stars, or the creation of 
the earth, or the descent of men and of the organized 
world, there would have been just as much sense in this as 
in the talk about the insolubility of many '* problems of the 
universe ' ' with which some people try to give themselves 
airs at the present day. Only as far as the final cause of 
things, the ultimate Why ? is concerned, can such a position, 
as stated heretofore, be upheld ; but it never can in r^^d 
to our investigations on the intrinsic connection of things, 
in accordance with the infi-angible law of cause and effect, 
the How ? and the Whereby ? The only actual limit to 
our knowledge, as Virchow forcibly observes, is ignorance; 
and Wieland lays down the rule that whatever we can 
know we may know. The enthusiasts or fanatics of know- 
nothingism are in their way as intolerant as those of faith, 
and are the more dangerous in that they know how to 
spread around them the deceptive veil of objectivity, whilst 
in reality their pretension at trimming is merely based upon 
a contemptible fear of being taxed with atheism and upon 
want of the moral courage required for consistent thought 
If in the matter of religion and of all that goes beyond our 
sensitive knowledge, nothing remains to us but to kneel 
submissively before the shadow cast by our own ignorance, 
we must, as an English writer remarks, despair of knowl- 
edge and deem the dead happier than the living. But in 
reality, if we look at things in open daylight, we find that 
the ''Unknowable " of modem Agnostics is nothing more 
than the good old God of the theologians, who has already 
made his appearance in so many deceptive disguises in the 
history of philosophy. It makes no essential difference 
whether he answers to the name of "Will," or ''Un- 
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known/'or "Thing /if rjif,'' or "Universal Soul," or ''Uni- 
versal reason," or ** Unknowable ; *' at the bottom of it we 
always find the same anthropomorphic disfigurement, the 
same asylum ignorantia and the same vague being which, 
being begotten of the fear of the unknown, ruled of yore 
over the crude primeval man and will continue to rule over 
the civilized man, until the sun of knowledge and the 
recognition of a natural and self-contained order of the 
world shall have made a reality of the Fiat lux / 



Appendix. — In the earlier editions of this work the place 
of these concluding remarks was occupied by a polemical 
dissertation directed against an attack on the theory of the 
world herein explained, which attack having been pub- 
lished by a distinguished ^naturalist, a short time prior to 
the appearance of the first edition of the work, had much 
attracted the attention of the educated world and odled 
forth many replies. This dissertation in question ran as 
follows : ** Every one who knows the circumstances of the 
case, must regret that a man to whom exact science is so 
much indebted should, under the instigation of morbid sen- 
sitiveness, have thought proper to publicly throw down the 
gaundet, to the mechaniod and material theory of nature, 
without any provocation whatsoever. No doubt it was 
done after such a method as is usually followed by the 
courage of despair ; for being fiilly qualified by positive 
knowledge to perceive the impotent nature of idealism, he 
himself l^^n with the confession, that all resistance would 
be useless m the face of the ever more closely approaching 
and more threatening foe. But he did not attempt to con- 
tend against his invisible and yet so much dreaded foe with 
facts — for he could not but be aware that no feicts were at 
the command of idealism — but by a device which in or- 
dinary life is usually called a ** false charge ; '* he tried /c 
imffugn naturcU truths with moral consequences, a device 
which must be set down as so utterly unscientific that it is 
hard to understand how any one could venture to brin^ it 
forward before a meeting of men possessed of scientific 
training. To be sure, its inventor at once received his re- 
ward, for the disapproval of the meeting was clearly 
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betokened after the lecture had been delivered. **The 
doctrine/* exclaimed Professor Rudolf Wagner, at the last 
meeting of German naturalists and physicians held at Got- 
tingen, * * which follows from the materialistic theory of the 
universe is : let us eat and drink, for to-morrow we shall 
be dead. All great and earnest thoughts are idle dreams, 
phantasms, games of mechanical contrivances running 
about on two legs and with two arms, which are dissolved 
into chemical atoms, and get joined together again, .... 
like the dance of madmen in a lunatic asylum, without a 
moral basis " 

The idea which lies at the root of this outburst of wrath, 
so thoroughly coincides with the views which we have had 
occasion to controvert in the preceding chapter, that we 
may well spare ourselves the trouble of criticising this false 
ana unfair charge. To decide that a principle is untrue, 
because of the consequences which foolish people may 
eventually think themselves entided to deduce from it, al- 
though in itself it is proven and accurate, is certainly both a 
perverse and a mischievious strategem. ** If Herr Wag- 
ner," says Reclam {Detdsches Museum), ** is going to 
accept this principle as a general rule, then the use of 
matches should be prohibited, because they may give rise 
to a conflagration ; warrants of apprehension must be issued 
against locomotives, because people have before this been 
run over by them ; houses should have no upper stories, 
for fear of people felling out of the windows.'* 

But the idea that all great and earnest thoughts will be- 
come empty dreams because of the adoption of a natural 
theory ol the universe, and that on that account the future 
and tne basis of morality will perish, is so utterly rash that 
it has no claim to serious refutation. In all ages great 
philosophers have held such or similar views and yet have 
not become fools, or robbers, or murderers, or despera- 
does. At the present day, our most earnest workers and 
most indefatigable students in the province of natural 
science hold the same views, but no one has ever heard 
that they have verified Dr. Wagner's apprehensions. The 
striving after knowledge and truth and the conviction of 
the necessity of social and moral order are for them an ef- 
ficient substitute for all that is meant by religion and the 
future in the popular belief And if such knowledge. 
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having become general, should involve an increase of that 
striving after transitory pleasure which has alwa3rs been, 
and stul is, sufiiciendy prominent in man, we must com- 
fort ourselves with the words of Moleschott : ** The erro- 
neous theory of seeking after pleasure will scarcely find 
half as many disciples, as the rule of priests of aU shades 
has claimed unfortunate victims/'* As a last resort we have 
the right to cast aside all such questions of morality or utility. 
The highest and sole ground we stand on in our researches 
is truth. Nature exists for her own sake, not for the sake 
of religion, of morality, or of man. What can we do ex- 
cept tsuce her as she is ? Should we not lay ourselves open 
to just derision, if we were to shed tears like children, 
,.^5cause our bread is not buttered enough ! " Empirical 
investigation of nature," says Cotta, '* has no other aim 
but that of discovering truth, whether it appear to human 
thought re-assuring or alarming, beautiful or ugly, logical 
or inconsistent, wise or foolish, necessary or miraculous.'' 
Could a man of sense really wish to forbid the progress 
of natural science and seek to debar it from taking its due 
share in the solution of philosophical problems, on no other 
ground but that the finsu results of such investigations are 
not agreeable to himself and to others? That truth is not 
always pleasant, not always comforting, not alwa3rs religious, 
not auways attractive — all this is as well known as is the old 
experience of the almost entire want of external or internal 
reward that she bestows on her followers. At least, this 
reward stands in no proportion to the difficulties whidi 
have to be surmounted on the road. Externally it has 
ever consisted of personal danger and persecution, wher- 
ever truth has come into contact with old-world opinions ; 
how uncertain its internal rewBid is, has been well expre^ed 
by an ingenious Persian in the following words : 

*' And yet no ; cast away the mind, break its fetters ! 
Be a fool! for the fool alone is happy. 

Like the nightingale near l!he rose such a heart rejoices eternally, 
For it has escaped thy thorn, the tortnre of knowledge. 
Therefore, blessing his God, let him thank &te 
Who, blessed in error, can still be happy." 



* As finr Sa the enjoyment of life is concerned, we only differ from the antient 
world, which manared very felicitously to bring its principles and its actions into 
harmonious concord, in so fieir as we have wuhin oorselves a contradiction be- 
tween our actions and our philosophical theory of the world. " The hypocrisy of 
•el^deception," says Ludwig Fenerbach, " is the besetting sin of the present day.** 
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To the poet the nature of things appeared in its last sim- 
plicity, and unshrouded by the mass of external additions 
vrsth which the clear voice of truth has been rendered unin- 
telligible by error or calculation to the greater part of 
mankind : but he could not therefore escape from the 
mental unrest, the mental pain, which is only conceivable 
by those who have passed along certain paths of knowl- 
edge. He rightly accounts him happy who is ** blessed in 
error," but he is wrong to tell him to thank his God for it 
Only the man who possesses knowledge can regard the 
ignorant as happy in nis limitations, because only for him 
can the pain of knowledge exist, whereas the very 
essence of error consists above everything else in neither 
understanding nor conceiving the error. In the deepest con- 
sciousness of this curious fact, and perhaps thinking of the 
soft, dreamy enjoyment of life in the East, the Persian 
actually claims that such happiness is to be preferred to the 
restless chase after knowledge. Very differently does the 
Western world feel and thmk ; life without struggle and 
activity, has no charm for it. Truth hides within herself an 
intrinsic charm of attraction, by the side of which all other 
human considerations vanish ; and among Western civil- 
ized nations there will never be a lack of enthusiastic 
disciples and followers, regardless of consequences. No 

Prohibition, no external difficulty, can for any length of time, 
lock up the path of truth ; it grows stronger under the 
pressure of obstacles. The whole history of the human 
race, despite the huge mass of follies which crowd upon 
each other and form, as it were, an unbroken chain, is a 
continuous proof of this contention. Even while in the 
hands of the Inquisition, Galileo uttered his famous words, 
which have been repeated and reverberated a thousand 
times over : 

" E pur si muove 1 " 
iAnd yet it moves I ) 



flS035M517M1 

Nmniini 

b89035<«517<»9a 



\ 

i 




